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(57) Abstract 



A compound of formula (I) wherein m, n, o, p, q, r, A, B, D, E, R*. R*JR3, R« R5, R6 R 7 ^ R 8 are 35 ^fined in the description, 
useful in the treatment of respiratory, allergic, rheumatoid, body weight regulation, inflammatory and central nervous system disorders such 
as asthma, chronic obstructive pulmonary disease, adult respiratory diseases syndrome, shock, fibrosis, pulmonary hypersensitivity, allergic 
rhinitis, atopic dermatitis, psoriasis, weight control, rheumatoid arthritis, cachexia, Crohn's disease, ulcerative colitis, arthritic conditions 
and other inflammatory diseases, depression, multi-infarct dementia and AIDS. 
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5 NICOTINAMIDE DERIVATIVES 

Background of the Invention 
This invention relates to nicotinamide derivatives that are selective inhibitors of 
phosphodiesterase type 4 (PDE4) and the production of tumor necrosins factor (TNF), and as 
such are useful in the treatment of respiratory, allergic, rheumatoid, body weight regulation, 

10 inflammatory and central nervous system disorders such as asthma, chronic obstructive 
pulmonary disease, adult respiratory diseases syndrome, shock, fibrosis, pulmonary 
hypersensitivity, allergic rhinitis, atopic dermatitis, psoriasis, weight control, rheumatoid arthritis, 
cachexia, Crohn's disease, ulcerative colitis, arthritic conditions and other inflammatory diseases, 
depression, multi-infarct dementia, and AIDS. 

1 5 This invention also relates to a method of using such compounds in the treatment of the 

foregoing diseases in mammals, especially humans, and to pharmaceutical compositions 
containing such compounds. 

Since the recognition that cyclic adenosine tri-phosphate (cAMP) is an intracellular 
second messenger, inhibition of the phosphodiesterases has been a target for modulation and, 

20 accordingly, therapeutic intervention in a range of disease processes. More recently, distinct 
classes of PDE have been recognized and their selective inhibition has led to improved drug 
therapy. More particularly, it has been recognized that inhibition of PDE4 can lead to inhibition of 
inflammatory mediator release and airway smooth muscle relaxation. Thus, compounds that 
inhibit PDE4, but which have poor activity against other PDE types, would inhibit the release of 

25 inflammatory mediators and relax airway smooth muscle without causing cardiovascular effects 
or antiplatelet effects. 

Recent molecular cloning has revealed a complexity and diversity of PDE4 enzymes. 
It is now known that there are four distinct PDE4 isozymes (A, B, C and D), each encoded for 
by a separate gene. Kinetic studies of human recombinant materials suggest that these four 

30 isozymes may differ in their Km's and Vmax , s for hydrolysis of cAMP. Analysis of tissue 
distribution of PDE4 mRNAs suggests that each isozyme may be localized in a cell-specific 
pattern. For example, unlike human skeletal muscle human peripheral blood leukocytes do not 
express PDE4C message, and guinea pig eosinophils express predominantly PDE4D 
message. The structural and distribution diversity of PDE4 isozymes offers an opportunity to 

35 discover an isozyme selective inhibitor that blocks the function of inflammatory cells only. 
Using PDE4D isozyme selective inhibitors, we have demonstrated that the PDE4D isozyme 
plays a key role in regulating the activation and degranulation of human eosinophils. In a 
primate model of asthma, PDE4D isozyme selective compounds inhibit antigen-induced 
pulmonary eosinophilia. Therefore, by selectively blocking the D isozyme, PDE4D inhibitors 

40 exhibit reduced side effects and retain anti-asthmatic (anti-inflammatory) efficacy. 
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Summarvofthe Invention 
The present invention relates to a compound of the formula 
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or the pharmaceutical^ acceptable salt thereof, wherein the broken line represents an optional 
double bond; 
10 misOoM; 

nisOor 1; 
oisO, 1,2, 3 or 4; 
pisOor 1; 
qisO, 1,2or3; 
15 Ms 0,1, 2, 3, or 4; 

tisOor 1; 

A is oxygen, >NH or sulfur; 
B is oxygen or NH; 

D is oxygen or NR 9 , wherein R 9 is hydrogen or (C^-C^alkyi; 
20 E is CH 2 , 0, NH or S(0) a wherein a is 0, 1 or 2; 

R 1 is hydrogen, (CVCeJalkyl, (CVC 7 )cycloalkyl, (CVC 7 )cycioa!kenyl, (C 6 -C 10 )aryl, 
bridged(C7-C 9 )bicycloalkyl or a saturated or unsaturated cyclic or bicyclic (CVCjJheterocycJic 
group; 

wherein said saturated or unsaturated cyclic or bicyclic (CVC 7 )heterocyciic 
25 group contains from one to four heteroatoms independently selected from the group consisting of 
oxygen, sulfur, nitrogen and NR 9 , wherein R 9 is as defined above; 

wherein said R 1 cycloalkyl, cydoalkenyl, cycloalkanone, aryl, bicycloaikyl and 
heterocyclic groups are optionally substituted by one to three substituents independently 
selected from the substituents consisting of halo, cyano, carboxy, amino, nitro, hydroxy, (C r 
30 C 6 )alkyl, (C^aikoxy, (Ca-C^cycloalkyl, hydroxyfCi-C^alkyl, hydroxy(C r C 6 )alkylamino, (C r 
C 6 )alkoxy, difluoromethyl, trifiuoromethyl, difluoromethoxy, trifluoromethoxy, (C^-CeJacyl, (C r 
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5 C 6 )acylamino, (C r C 6 )acyIoxy, (C r C 6 )alkylamino, ((C r C 6 )alkyl)2amino, (C,-C«)alkyWJH-(C=OK 
((C r C 6 )alkyl) 2 4M-{C=0)- l aminosulfonyi, (C r C 6 )alkylaminosulfonyl, or a saturated or unsaturated 
cyclic or bicyclic (Cj-Cy) heterocycle; 

wherein said saturated or unsaturated cyclic or bicyclic (C3- 
C 7 )heterocycie substituents on said R 1 cycloalkyl, cycloalkenyl, aryl, bicycloalkyl and heterocyclic 

1 0 groups contain from one to four heteroatoms independently selected from the group consisting of 
oxygen, sulfur, nitrogen and NR 9 wherein R 9 is as defined above, and wherein the heterocycles 
are optionally substituted by one to three substituents independently selected from halo, cyano, 
carboxy, amino, nitro, hydroxy, (C r C 6 )alkyl, hydroxy(C r C 6 )aikyl, (C r C 6 )alkoxy, (Ct-C^alkylthio, 
difluoromethyl, trifluoromethyl, difluoromethoxy, trifluoromethoxy, (C^-Cgjacyl, (C 6 -C 10 )aryl, (C r 

15 C 6 )acylamino, (C r C 6 )acyloxy, (C r C 6 )alkylamino, ((C r C 6 )alkyl)2amino, (C r C 6 )alkylsulfonyl, 
aminosulfonyi, (C r C 6 )alkylaminosulfonyl, ((C,<;6)alkyl) 2 aminosulfonyl or (C 2 -C 9 )heteroaryl; 

wherein said alkyl, alkoxy or cycloalkyl substituents on said R 1 
cycloalkyl, cycloalkenyl, aryl, bicycloalkyl and heterocyclic groups are optionally further 
independently substituted by one to three sub-substituents independently selected from halo, 

20 cyano, carboxy, amino, nitro, hydroxy, (C r C 6 )alkyl, hydroxy(C r C 6 )alkyl, (C^alkoxy, (C r 
C 6 )alkylth!o, difluoromethyl, trifluoromethyl, difluoromethoxy, trifluoromethoxy, (C r C 6 )acyl, (Cs- 
C 10 )aryl, (d-C^acylamino, (d-Cyacyloxy, (C-CeJalkylamino, ((C r C B )alkyl)2amino, (C r 
C 6 )alkylsulfbnyl, aminosulfonyi, (C^Jalkyiaminosulfonyl, ((C 1 -C 6 )alkyl) 2 aminosulfonyl or (C 2 - 
C 9 )heteroaryl; 

25 or said R 1 cycloalkyl, cycloalkenyl, aryl, bicycloalkyl and heterocyclic groups are 

additionally optionally independently substituted with from one to three substituents of the 
formula 

O 

wherein R 10 is hydrogen, (C r C 6 )alkyl, (C r C 6 )alkoxy t (C^)cycloaikyl, (C 3 - 
30 C 7 )cycloalkenyl, (C 6 -C 10 )arylamino, (C 6 -C 10 )aryl, bridged(C r C 9 )bicycloalkyl or a saturated or 
unsaturated cyclic or bicyclic (C 3 -C7)heterocycle; 

wherein said R 10 saturated or unsaturated cyclic or bicyclic (C 3 - 
C 7 )heterocycle contains from one to four heteroatoms independently selected from the group 
consisting of oxygen, sulfur, nitrogen and NR 9 , wherein R 9 is as defined above; 
35 wherein said R 10 alkyl, alkoxy, cycloalkyl, cycloalkenyl, aryl, 

bicycloalkyl and heterocycle groups are optionally substituted by one to three substituents 
independently selected from halo, cyano, carboxy, amino, nitro, hydroxy, (Chalky! (C r 
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5 C 6 )alkoxy, (CrCycycloalkyl, hydroxylCrCsJalkyI, hydroxy(C r C 6 )alkylamino, (C r C 6 )alkoxy, 
difiuoromethyl, trifiuoromethyl, difluoromethoxy, trifluoromethoxy, (Cj-Cdacyl, (C r C 6 )acyIamino t 
(C r C 6 )acyloxy, (C^eJalkylamino, ((C r C 6 )alkyl) 2 amino, aminosulfonyl, (C r 
C 6 )alkylaminosulfonyl, or a saturated or unsaturated cyclic or bicyclic (CVCyJheterocycle; 

wherein said saturated or unsaturated cyclic or bicyclic (C3-C7) 

10 heterocycle contains from one to four heteroatoms independently selected from oxygen, sulfur, 
nitrogen and NR 9 , wherein R 9 is as defined above; wherein the heterocycle is optionally 
substituted by from one to three substituents independently selected from halo, cyano, carboxy, 
amino, nitro, hydroxy, (C r C 6 )alkyl, hydroxy(C r C 6 )alkyl, (C r C 6 )alkoxy, (C r C 6 )alkylthio, 
difiuoromethyl, trifiuoromethyl, difluoromethoxy, trifluoromethoxy, (C r C 6 )acyl, (C 6 -C 10 )aryl, (C r 

15 C 5 )acylamino, (C^-Cyacyloxy, (CVCeJalkylamino, ((C r C 6 )alkyl)2amino, (C r C 6 )alkylsuIfonyl, 
aminosulfonyl, (C^Jalkylaminosuifonyl, ((C r C 6 )alkyl) 2 aminosulfbnyl or (C 2 -C9)heteroaryl; 

wherein the alkyl, alkoxy or cycloalkyl substituents on said R 10 
alkyl, alkoxy, cycloalkyl, cyctoalkenyl, aryl, bicycloalkyl and heterocyclic groups are optionally 
substituted by one to three substituents independently selected from halo, cyano, carboxy, 

20 amino, nitro, hydroxy, (Ci-CeJalkyI, hydroxy(C 1 -C e )alkyl, (C r C 6 )a!koxy, (C r C 6 )alkylthio, 
difiuoromethyl, trifiuoromethyl, difluoromethoxy, trifluoromethoxy, (C r C 6 )acyl, (C 6 -C 10 )aryl, (C r 
C 6 )acylamino, (C r C 6 )acyloxy, (CrCeJalkylamino, ((C r C 6 )alkyl)2amino, (Cj-CeJalkylsulfonyl, 
aminosulfonyl, (C r C 6 )alkylaminosulfonyl, ((C 1 -C 6 )alkyl) 2 aminosulfonyl or (C 2 -Cg)heteroaryl; 
or R 1 is a group of the formula 

25 




wherein u is 0 or 1; and 

G, J, K and L are each independently oxygen, sulfur, nitrogen, NR 9 , wherein R 9 is as 
defined above, carbonyl or CHR 16 ; wherein the dashed lines represent optional double bonds 

30 and where it is understood that when a double bond exists between G and J, J and K or K and L 
that R 9 is absent >CHR 16 is >CR 16 and G, J, K or L cannot be carbonyl; wherein R 16 is hydrogen, 
halo, cyano, carboxy, amino, nitro, hydroxy, (C^-CeJalM (C r C 6 )alkoxy, (C 3 -C 7 )cycloalkyl, 
hydroxy(C r C 6 )alkyl, hydroxy(CrC 6 )alkylamino, (C 1 -C 6 )alkoxy, difiuoromethyl, trifiuoromethyl, 
difluoromethoxy, trifluoromethoxy, (C r C 6 )acyl, (CVCeJacylamino, (Ct-CeJacyloxy, (C r 

35 C 6 )alkylamino, ((Ci-CeJalkyl^amino, aminosulfonyl, (C r C 6 )alkylaminosulfonyl, or a saturated or 
unsaturated cyclic or bicyclic (C3-C7) heterocycle containing one to four heteroatoms 
independently selected from the group consisting of oxygen, sulfur, nitrogen and NR 9 , wherein 
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5 R 9 is as defined above, wherein said heterocycle is optionally substituted by one to three 
substituents independently selected from halo, cyano, carboxy, amino, nitro, hydroxy, (C r 
C 6 )alkyl, hydroxy(C r C 6 )alkyl, (C r C 6 )alkoxy, (C^alkylthio, difluoromethyl, trifluoromethyl, 
difluoromethoxy, trifluoromethoxy, (C r C 6 )acyl, (CerC^aryl, (Cj-C^acylamino, (C r C 6 )acyloxy, 
(C 1 -C 6 )alkylamino l ((C^eJalkyi^amino, (Cr^alkylsulfbnyl, aminosulfonyl, (C r 

10 C 6 )alkylaminosulfonyl, ((C 1 -C 6 )alkyl) 2 aminosulfbnyl or (C r C 9 )heteroary!; 

wherein said R 16 alkyl, alkoxy or cycloalkyl substituents are optionally 
substituted by one to three substituents independently selected from halo, cyano, carboxy, 
amino, nitro, hydroxy, (C r C 6 )alkyl, hydroxyfCVCeJalkyI, (d-CeJalkoxy, (C-CeJalkylthio, 
difluoromethyl, trifluoromethyl, difluoromethoxy, trifluoromethoxy, (C r C 6 )acyl, (Ce-C^aryl, (C r 

15 C 6 )acylamino, (C r C 6 )acyloxy, (C r C 6 )alkylamino, ((C r C 6 )alkyl)2amino, (C r C 6 )alkylsulfonyl, 
aminosulfonyl, (C r C 6 )alkylaminosulfonyl, ((C^JalkyOjaminosulfonyl or (C 2 -C 9 )heteroaryl; 

wherein each R 2 , R 3 and R 4 is independently hydrogen, hydroxy, halo, cyano, carboxy, 
nitro, amino, (C r C 6 )alkylamino, ((C r C 8 )alkyl)2amino, hydroxyamino, (C r C 6 )alkyl, hydroxy(C r 
C 6 )alkyl, or a group of the formula 

O 

20 ^N^Rio 
wherein R 10 is as defined above; 

or R 2 and R 3 can be taken together with the carbon to which they are attached to form 
a carbonyl group or R 2 and R 3 taken together with the carbon to which they are attached form 
a (C 3 -C 7 )cycloalkyl ring; 

25 or when m is 1 , n is 1 , o is 1 and p is 0, A and R 2 can be taken together to form a group 

of the formula 




wherein the broken lines represent optional double bonds and q, A, B, R 1 , R 3 and R 4 are as 
defined above and when a double bond contains the carbon atom to which R 3 is attached then 
30 R 3 is absent; 

or when m is 1, n is 1, o is 1 and p is 0, A and R 2 are taken together and R 3 and 
-[R^q-R 1 are taken together to form a group of the formula 
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R 5 is a saturated or unsaturated cyclic or bicyclic (C3-C 7 )heterocyclic group containing 
one to four heteroatoms independently selected from oxygen, sulfur, nitrogen and NR 9 . wherein 
R 9 is as defined above; wherein the heterocyclic group is optionally substituted by one to three 
substitutents independently selected from halo, cyano. carboxy, amino, nitro, hydroxy, (C,- 
10 C 6 )alkyl (C,-C 6 )alkoxy, (C3-C 7 )cycloalkyl, hydroxyfCrC^alkyl, (C r C 6 )alkoxy, difluoromethyl, 
trifluoromethyl, difluoromethoxy, trifluoromethoxy, (C 1 -C 6 )acyl, (C,-C 6 )acylamino, (d-CeJacyloxy, 
(C-CeJalkylamino. ((CrC^alkylfcamino, (C 1 -C 6 )alkyl-NH-<C=0)-, ((C^alkyOa-N-^O)-, 
aminosulfonyl, (C r C s )alkylaminosurfonyl, or a saturated or unsaturated cyclic or bicyclic (Cr 
C 7 )heterocycle containing one to four heteroatoms independently selected from the group 
1 5 consisting of oxygen, sulfur, nitrogen and NR 9 , wherein R 9 is as defined above; 

wherein the heterocycle substituent on said R 5 saturated or unsaturatedcyclic 
or bicyclic (Ca-C^heterocyclic group is optionally substituted by one to three substituents 
independently selected from halo, cyano, carboxy, amino, nitro, hydroxy, (CrC^alkyl, 
hydroxy^-CeJalkyl, (C-CeJalkoxy, (C r C 6 )alkylthio, difluoromethyl. trifluoromethyl, 
20 difluoromethoxy, trifluoromethoxy, (C,-C 6 )acyl, (CVC^aryl, (C-CeJacylamino. (C^^acytoxy, 
(C r C 6 )alkylamino, ((CrCeJalkyl^mino, (C-C^alkylsulfonyl, aminosulfonyl, (C r 
C 6 )alkylaminosulfonyl, ((C^allcyOaaminosulfonyl or (C 2 -C 9 )heteroaryl; 

wherein the alkyl, alkoxy or cycloalkyl subsfituents on said R s saturated or 
unsaturated cyclic or bicyclic (Cs-C^heterocyclic group, are optionally substituted by one to three 
25 sub-substtuents independently selected from halo, cyano, carboxy, amino, nitro, hydroxy, (C,- 
Ce)alkyl, hydroxy^-CsJalkyl, (d-CeJalkoxy, (C,-C 6 )alkylthio, dffluoromethyl, trifluoromethyl, 
difluoromethoxy. trifluoromethoxy, (C,-C 6 )acyl, (C r C 10 )aryl, (C r C 6 )acylamino, (C-CsJacyloxy. 
(C-CeJalkylamino, ((C r C 6 )alkyl) 2 amino, <C,-Ce)alkylsulfonyl, aminosulfonyl. (C r 
CsJalkyiaminosulfonyl, ((C r (^)alkyl) 2 aminosulfonyl or (CrQjJheteroaryl; 
30 or said R s saturated or unsaturated cyclic or bicyclic (C3-C 7 )heterocyclic group is 

additionally optionally substituted by a group of the formula 



wherein R 10 is as defined above; 
or R 5 is a group of th formula 
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wherein R 11 , R 12 , R 13 , R 14 and R 15 are each substituents independently selected from 
the group consisitng of hydrogen, halo, cyano, carboxy, amino, nitro, hydroxy, (C r C 6 )alkyl 
(C r C 6 )alkoxy, (C 3 -C 7 )cycloalkyl, hydroxy (CVCeJalkyI, (C r C 6 )alkoxy, difluoromethyl, 
trifluoromethyl, difluoromethoxy, trifiuoromethoxy, (CrCgJacyl, (C r C 6 )acylamino, (C 6 -C 10 )aikyl- 

10 (C=0)-NH-(C=Oh (C 6 -C 10 )aryKC=O)-NH-{C=O)-, (C r C 6 )acyloxy, (C^alkylamino, ((C r 
C 6 )alkyl) 2 amino, (C^^lkyl-NhHCK))-, ((C r C 6 )alkyl) 2 -N-(C=0)., aminosulfonyl, (C r 
C 6 )alkyiaminosuifonyl, ((C r C 6 )alkyl) 2 aminosiilfonyl or a saturated or unsaturated cyclic or 
bicyclic (C 3 -C 7 )heterocycle containing one to four heteroatoms independently selected from 
oxygen, sulfur, nitrogen and NR 9 , wherein R 9 is as defined above, and wherein said 

15 heterocycte is optionally substituted by one to three substituents independently selected from 
the group consisting of halo, cyano, carboxy, amino, nitro, hydroxy, (C r C 6 )alkyl, hydroxy(C r 
C 6 )alkyl, (C^CeJalkoxy, (C r C 6 )alkylthio, difluoromethyl, trifluoromethyl, difluoromethoxy, 
trifiuoromethoxy, {C r C 6 )acyl, (C 6 -C 10 )aryl, (C r C 6 )acylamino, (C r C 6 )acyloxy, (C r 
C 6 )alkylamino, ((C r C 6 )alkyl) 2 amino, (C r C 6 )aIkylsulfbnyl, aminosulfonyl, (C r 

20 C 6 )alkylaminosulfonyl, ((CrCsJalkyl^minosulfonyl or (C 2 -C 9 )heteroaryl; 

or R 11 , R 12 , R 13 , R 14 and R 15 are optionally independently a group of the formula 

O 

A N ^ R io 

wherein R 10 is as defined above; 

wherein the alkyl, alkoxy or cycloalkyl groups of said R 11 , R 12 , R 13 , R 14 

25 and R 15 groups are optionally substituted by one to three substituents independently selected 
from halo, cyano, carboxy, amino, nitro, hydroxy, (C r C 6 )alkyl, hydroxytd-C^alkyl, (C,- 
C 6 )alkoxy, (C r C 6 )alkylthio, difluoromethyl, trifluoromethyl, difluoromethoxy, trifiuoromethoxy, 
(d-^acyl, (C 6 -C 10 )aryl, (C r C 6 )acylamino, (C r C 6 )acyloxy, (C r C 6 )alkylamino, ((C r 
CeJalkyOgamino, (C r C 6 )alkylsulfonyl, aminosulfonyl, (C 1 -C 6 )alkylaminosulfonyl, ((C r 

30 CeJalkylJzaminosulfonyl or (C 2 -C 9 )heteroaryl; 

or R 12 and R 13 can be taken together with the carbons to which they are 
attached to form a group of the formula 
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R 11 

A 

wherein u, G, J, K and L are as defined above; 

R 6 , R 7 , and R 8 are each independently hydrogen, halo, cyano, carboxy, amino, nitro, 
hydroxy, (CrCeJalkyl, hydroxy(C r C 6 )alkyl, (C,-C 6 )alkoxy, (C r C 6 )alkylthio, difluoromethyl, 
trifluoromethyl, difluoromethoxy, trifluoromethoxy, (CVC^acyl, (C 6 -C 10 )aryl, (C r C 6 )acylamino, 
10 (C r C 6 )acyloxy, (C r C 6 )alkylamino, ((C r C 6 )alkyl) 2 amino, (C r C 6 )aIkylsulfonyl, aminosulfonyl, (C,- 
C 6 )alkylaminosulfonyl, ((C^alkyOzaminosuifonyl or (C 2 -C 9 )heteroaryl; 

or R 7 and R 8 may be taken together with the carbons to which they are attached to form 
a fused bicyclic ring of the formula 

15 wherein the dashed lines represent optional double bonds; and M, P, Q and T are 

each independently oxygen, nitrogen or CR 17 wherein R 17 is hydrogen or {C r C s )alkyl; 

with the proviso that when m is 1 ; n is 1 ; o is 1; p is 0; q is 0; r is 0; A is oxygen, B is NH; 
R 2 and R 3 are hydrogen; R 1 is phenyl substituted by methyl, methoxy, chloro or fluoro; E is 
oxygen and R 5 is phenyl optionally substituted by one or two fluoro or chloro; then R 1 must be at 
20 least di - substituted by substituents other than methyl, methoxy or halo; 

with the proviso that when t is one that the compound of formula I is a zwiterionic N- 

oxide, 

with the proviso that adjacent positions defined by G, J, K and L cannot both be defined 
by oxygen; and 

25 with the proviso that when the broken line of formula I represents a double bond, p is 0 

and R 3 is absent. 

The term "alkyl'\ as used herein, unless otherwise indicated, includes saturated 
monovalent hydrocarbon radicals having straight, branched or cyclic moieties or combinations 
thereof 
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5 The term "alkoxy", as used herein, includes O-alkyl groups wherein "alkyl" is defined 

above. 

The term "aryl", as used herein, unless otherwise indicated, includes an organic radical 
derived from an aromatic hydrocarbon by removal of one hydrogen, such as phenyl or naphthyl, 
optionally substituted by 1 to 3 substituents selected from the group consisting of fluoro, chloro, 
10 trifluoromethyl, (C r C 6 )alkoxy, (C 6 -C 10 )aryloxy, trifluoromethoxy, difluoromethoxy and {C r 
C 6 )alkyl. 

The term "a saturated or unsaturated, cyclic or bicyclic (C 3 -C 7 ) heterocyclic group 
containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen and 
NR 9 wherein R 9 is as defined above", as used herein, unless otherwise indicated, includes but is 

15 not limited to pyrrolidinyl, tetrahydrofuranyl, dihydrofuranyl, tetrahydropyranyl, pyranyl, 
thiopyranyl, aziridinyl, oxiranyl, methylenedioxyi, chromenyl, isoxazolidiny!, 1,3-oxazolidin-3-yl, 
isothiazolidinyl, 1 ,3-thiazo!idin-3-yl, 1 ,2-pyrazolidin-2-yl, 1 ,3-pyrazolidin-1-yl, piperidinyl, 
thiomorpholinyl, 1 ,2-tetrahydrothiazin-2-yl, 1 ,3-tetrahydrothiazin-3-yl, tetrahydrothiadiazinyl, 
morpholinyl, 1,24etrahydrodiazin-2-yl, 1,3-tetrahydrodiazin-1-yl, tetrahydroazepinyl, piperazinyl, 

20 chromanyl, furyl, thienyl, thiazolyl, pyrazolyl, isothiazolyl, oxazolyl, isoxazolyl, pyrrolyl, triazolyl, 
tetrazolyl, imidazolyl, 1,3,5-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,3-oxadiazolyl, 1,3,5-thiadiazolyl, 
1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, 1,2,4-triazinyl, 1,2,3- 
triazinyl, 1,3,5-triazinyl, pyrazolo[3,4-b]pyridinyl, cinnolinyl, pteridinyl, purinyl, 6,7-dihydro-5H- 
[1]pyrindinyl, benzo[b]thiophenyl, 5, 6, 7, 8-tetrahydro-quinoIin-3-yl, benzoxazolyl, benzothiazolyl, 

25 benzothiadiazole, benzisothiazolyl, benzisoxazolyl, benzimidazolyl, thianaphthenyl, 
isothianaphthenyl, benzofuranyl, isobenzofuranyl, isoindolyl, indolyl, indolizinyl, indazolyl, 
isoquinolyl, quinolyl, phthalazinyl, quinoxalinyl, quinazolinyl and benzoxazinyl. Preferably, 
heterocyclic refers to furyl, thienyl, thiazolyl, oxazolyl, isoxazolyl, 1,2,3-thiadiazolyl, pyridyl, 
benzoxazolyl or indolyl. 

30 The term "acyi", as used herein, unless otherwise indicated, includes a radical of the 

general formula RCO wherein R is alkyl, alkoxy, aryl, arylalkyl or arylaikyloxy and the terms 
"alkyl" or "aryl" are as defined above. 

The term "acyloxy", as used herein, includes O-acyl groups wherein "acyr is defined 

above. 

35 The compound of formula I may have chiral centers and therefore exist in different 

enantiomeric forms. This invention relates to ail optical isomers and stereoisomers of the 
compounds of formula I and mixtures thereof. 

Preferred compounds of formula I include those wherein m is 1; n is 1; o is 1; p is 0; q is 
0; r is 0; A is oxyg n or nitrog n; B is NH; R 2 is hydrogen or (C r C 6 )alkyl; R 3 is hydrogen; R 1 is 

40 (C6-C 10 )aryl, (CrC^cycloaikyl or a saturated or unsaturated, cyclic or bicyclic (C3-C7) 
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5 heterocyclic group containing as the heteroatom one to four of the group consisting of oxygen, 
sulfur, nitrogen and NR 9 wherein R 9 is hydrogen or (C 1 -C 6 )alkyl wherein the aryl, cycloalkyl and 
heterocyclic groups are optionally substituted by halo, (C-CeJalkyl, (C r C 6 )alkoxy, hydroxy(C r 
C 6 )alkyl, amino, (C r C 6 )alkylamino, {(CrCgJalkyOzamino or hydroxy(C r C 6 )alkylamino; E is 
oxygen and R 5 is a group of the formula 




or R 5 is a saturated or unsaturated, cyclic or bicyclic (C 3 -C 7 ) heterocyclic group 
containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen and 
NR 9 wherein R 9 is hydrogen or (d-C 6 )a!kyl. 

" More preferred compounds of formula I are those wherein R 1 is optionally substituted 
15 (C«rC 10 )aryl wherein said substituents are hydroxy(C r C 6 )alkyl or wherein at least one of R 11 , R 12 , 
R 13 , R 14 or R 15 is halo or wherein R 12 and R 13 are taken together to form a fused bicyclic ring 
wherein u is zero, G and L are oxygen and J is CH 2 . 

Other preferred compounds of formula I include those wherein m is 0; n is 0; o is 3; p is 
0; q is 0; r is 0; R 2 and R 3 are hydrogen; R 1 is (C 6 -C 10 )aryl optionally substituted by halo, (C r 
20 C 6 )aikyl, (C r C 6 )alkoxy, hydroxy^-C^alkyl, amino, (C r C 6 )alkylamino, ((C r C 6 )alkyl)2amino or 
hydroxy(C 1 -C 6 )aikylamino; E is oxygen and R 5 is a group of the formula 




or R 5 is a saturated or unsaturated, cyclic or bicyclic (CyCy) heterocyclic group 
containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen and 
25 NR 9 wherein R 9 is hydrogen or (Chalky!. 

Other preferred compounds of formula I include those wherein m is 1; n is 0; o is 2; p is 
0; q is 0; r is 0; A is oxygen; R 2 and R 3 are hydrogen; R 1 is (C 6 -C 10 )aryl optionally substituted by 
halo, (C r C 6 )alkyl, (C r C 6 )alkoxy, hydroxy(C r C 6 )alkyl. amino, (Ci-C^alkylamino, ((C r 
C 6 )alkyl)2amino or hydroxy(C r C 6 )alkylamino; E is oxygen and R 5 is a group of the formula 
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or R 5 is a saturated or unsaturated, cyclic or bicyclic (C 3 -C 7 ) heterocyclic group 
containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen and 
NR 9 wherein R 9 is hydrogen or (C r C 6 )alkyl. 

Other preferred compounds of formula I include those wherein m is 0; n is 0; 0 is 1; p is 
1; q is 1; r is 0; R 2 and R 3 are hydrogen; D is oxygen; R 4 is hydrogen; R 1 is (C 6 -C 10 )aryl optionally 
substituted by halo, (C r C 6 )alkyl, (C r C 6 )alkoxy, hydroxyfd-C^alkyl, amino, (C 1 -C 6 )alkylamino, 
((C r C 6 )alkyl) 2 amino or hydroxy(C,-C 6 )alkylamino; E is oxygen and R 5 is a group of the formula 

*11 

^12 




or R s is a saturated or unsaturated, cyclic or bicyclic (QrCy) heterocyclic group 
containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen and 
NR 9 wherein R 9 is hydrogen or (C r C 6 )alkyL 

Other preferred compounds of formula I include those wherein m is 0; n is 0; o is 3; p is 
0; q is 0; r is 0; R 2 is hydrogen or hydroxy; R 3 is hydrogen; R 1 is (C 6 -C 10 )aryl optionally 
substituted by halo, (C 1 -C 6 )alkyl, (C-CeJalkoxy, hydroxy(C r C 6 )alkyl, amino, (CrCeJalkylamino, 
((C r C 6 )alkyl) 2 amino or hydroxy(C r C 6 )alkylamino; E is oxygen and R 5 is a group of the formula 

01 




or R 5 is a saturated or unsaturated, cyclic or bicyclic {CrC?) heterocyclic group 
containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen and 
NR 9 wherein R 9 is hydrogen or (Ci-CeJalkyl. 
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5 Other preferred compounds of formula I include those wherein m is 1; n is 0; o is 1 ; p is 

1; q is 0; r is 0; A is oxygen; R 2 and R 3 are hydrogen; D is oxygen; R 1 is (C6-C 10 )aryl optionally 
substituted by halo, (C r C 6 )alkyl, (C^aikoxy, hydroxy(C 1 -C 6 )alkyl, amino, (C r C 6 )alkylamino, 
((C r C 6 )alkyl) 2 amino or hydroxy(C 1 -C 6 )alky!amino; E is oxygen and R 5 is a group of the formula 

01 



,12 




10 or R 5 is a saturated or unsaturated, cyclic or bicyclic (C 3 -C 7 ) heterocyclic group 

containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen and 

NR 9 wherein R 9 is hydrogen or (C r C 6 )alkyl. 

Other preferred compounds of formula I include those wherein m is 1; n is 1; o is 1; p is 

0; q is 0; r is 0; A is oxygen; B is oxygen; R 2 and R 3 are hydrogen ; R 1 is (C 6 -C 10 )aryl optionally 
15 substituted by halo, (C r C 6 )alky! f (C r C 6 )alkoxy, hydroxy^-CeJalkyl, amino, (C r C 6 )alkylamino, 

((C^alkyOsamino or hydroxy^, A)aJty*a™no; E is oxygen and R 5 is a group of the formula 



R 11 








> 




R 14 





or R 5 is a saturated or unsaturated, cyclic or bicyclic (Cg-Cy) heterocyclic group 
containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen and 
20 NR 9 wherein R 9 is hydrogen or (C^alkyl. 

Other preferred compounds of formula I include those wherein m is 1; n is 1; o is 0; p is 
1; q is 0; r is 0; A is oxygen; B is NH; D is NR 8 wherein R 6 is hydrogen or (C 1 -C 6 )alkyl; R 1 is (C 6 - 
C 10 )aryl optionally substituted by halo, (C r C 6 )alkyl, (C r C 6 )alkoxy, hydroxytC.-C^alkyl, amino, 
(C r Ce)alkyiamino, ((C^alkyl^mino or hydroxytC.-C^alkylamino; E is oxygen and R 5 is a 
25 group of the formula 
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or R is a saturated or unsaturated, cyclic or bicyclic (Cg-Cy) heterocyclic group 
containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen and 
NR 9 wherein R 9 is hydrogen or (C r C 6 )alkyl. 

Other preferred compounds of formula I include those wherein m is 0; n is 1; o is 1; p is 
10 0; q is 1; r is 0; B is NH; R 2 and R 3 are taken together to form a carbonyl group; R 4 is hydrogen; 
R 1 is (C 6 -C 10 )aryl optionally substituted by halo, (C r C 6 )a\ky\, (C r C 6 )alkoxy, hydroxy(C r C 6 )alkyl, 
amino, (C^alkylamino, ((C^alkyl^mino or hydroxy(C r C 6 )alkylamino; E is oxygen and R 5 
is a group of the formula 



or R is a saturated or unsaturated, cyclic or bicyclic (Ca-Cy) heterocyclic group 
containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen and 
NR 9 wherein R 9 is hydrogen or (C^-Cgjalkyl. 

Other preferred compounds of formula I include those wherein m is 1; n is 1; o is 1; p is 
0; q is 0; r is 0; A and R 2 are taken together to form a group of the formula 



wherein A is nitrogen; B is NH; R 1 is (C^alkyl or (CVC 10 )ary1 wherein the aryl 
group is optionally substituted by halo, (C r C 6 )alkyi ( (C r C 6 )alkoxy, hydroxy(C r C 6 )alkyl, 
amino, (C r C 6 )alkylamino, ((C r C 6 )alkyl) 2 amino or hydroxy(C r C 6 )alkylamino; E is oxygen and 
R s is a group of the formula 



R 



11 




20 
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or R 5 is a saturated or unsaturated, cyclic or bicyclic (C3-C 7 ) heterocyclic group 
containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen 
and NR 9 wherein R 9 is hydrogen or (C r C 6 )alkyl. 

Other preferred compounds of formula I include those wherein m is 0; n is 0; o is 1 ; p is 
10 0; q is 2; r is 0; R 2 is hydrogen or hydroxy; R 3 is hydroen; R 4 is independently hydrogen or 
hydroxy; R 1 is (C«rC 10 )aryl optionally substituted by halo, (C r C 6 )alkyl, (C r C 6 )alkoxy, hydroxy(C r 
C 6 )alkyl, amino, (C r C 6 )alkylamino, {(C r C 6 )alkyl)2amino or hydroxy(C r C 6 )alkylamino; E is 
oxygen and R s is a group of the formula 




15 or R s is a saturated or unsaturated, cyclic or bicyclic (Ca-C?) heterocyclic group 

containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen and 
NR 9 wherein R 9 is hydrogen or (C r C 6 )alkyl. 

Other preferred compounds of formula 1 include those wherein m is 1; n is 1; o is 1, 2, 3 
or 4; p is 0; q is 1, 2 or 3; r is 0; A is oxygen; B is oxygen; R 2 , R 3 , R 4 and R 1 are hydrogen; E is 

20 oxygen and R 5 is a group of the formula 




or R 5 is a saturated or unsaturated, cyclic or bicyclic (C3-C7) heterocyclic group 
containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen and 
NR 9 wherein R 9 is hydrogen or (C r C 6 )alkyl. 
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Other prefenned compounds of formula I include those wherein m is 1; n is 1; o is 1; p is 
0; q is 0; r is 0; A and R 2 are taken together to form a group of the formula 




wherein A is nitrogen; B is oxygen; R 1 is (C r C 6 )alkyl or (C 6 -C 10 )aryl wherein the aryl 
group is optionally substituted by halo, (C r C 6 )alkyl ( (C r C 6 )alkoxy, hydroxy(C r C 6 )alkyl, 
10 amino, (C r C 6 )alkylamino, ((C 1 -C 6 )alkyl) 2 amino or hydroxyfCrCeJalkylamino; E is oxygen and 
R 5 is a group of the formula 




or R is a saturated or unsaturated, cyclic or bicyclic (C 3 -C 7 ) heterocyclic group 
containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen 
1 5 and NR 9 wherein R 9 is hydrogen or (C r C 6 )alkyl. 

Other preferred compounds of formula I include those wherein m is 1; n is 1; o is 1; p is 
0; q is 0; r is 0; A and R 2 are taken together to form a group of the formula 




wherein A is oxygen; B is oxygen; R 1 is (C r C 6 )alkyl or (C 6 -C 10 )aryl wherein the aryl 
20 group is optionally substituted by halo, (Chalky!, (C^alkoxy, hydroxy(C r C 6 )alkyl, 
amino, (C^alkylamino, ((C t -C 6 )lkyl) 2 amino or hydroxy^-C^alkylamino; E is oxygen and 
R 5 is a group of the formula 
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or R 5 is a saturated or unsaturated, cyclic or bicyclic (C 3 -C 7 ) heterocyclic group 
containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen 
and NR 9 wherein R 9 is hydrogen or (C 1 -C 6 )alkyl. 

Other preferred compounds of formula I include those wherein m is 1; n is 0; o is 0; p is 

10 0; q is 0; r is 0; A is oxygen; R 1 is (Cg-C^aryl or a saturated or unsaturated, cyclic or bicyclic (CV 
C 7 ) heterocyclic group containing as the heteroatom one to four of the group consisting of 
oxygen, sulfur, nitrogen and NR 9 wherein R 9 is a hydrogen or (C r C 6 )a!kyl wherein the aryl or 
heterocyclic groups are optionally substituted by halo, (C 1 -C 6 )alkyl fl (Ci-CeJalkoxy, hydroxy(C 1 - 
C 6 )alkyl, amino, (C 1 -C 6 )alkylamino, ((C 1 -C 6 )alkyl) 2 amino or hydroxy(C r C 6 )alkylamino; E is 

1 5 oxygen and R 5 is a group of the formula 




or R 5 is a saturated or unsaturated, cyclic or bicyclic (C 3 -C 7 ) heterocyclic group 
containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen and 
NR 9 wherein R 9 is hydrogen or (C 1 -C 6 )alkyl. 
20 Other preferred compounds of formula I include those wherein m is 1; n is 1; o is 0; p is 

0; q is 1; r is 0; A is oxygen; B is NH; R 4 is hydroxy (C^-CeJalkyl; R 1 is (CrCdalkyl; E is oxygen 
and R 5 is a group of the formula 




WO 98/45268 



PCT/IB98/00315 



-17- 



5 or R 5 is a saturated or unsaturated, cyclic or bicyclic {CyCj) heterocyclic group 

containing as the heteroatom one to four of the group consisting of oxygen, sulfur, nitrogen and 
NR 9 wherein R 9 is hydrogen or (C r C 6 )alkyl. 

Specific preferred compounds of formula I include the following: 

N-(4-(1-Hydroxy-1-methyl-ethyl)-benzyl)-2-(3-methyl-benzo(d)isoxazol-7.yloxy)- 
10 nicotinamide; 

N-(4-(1-Hydroxy-1-methyl-ethyl)-benzyl)-2-(3-oxo-indan-5-yloxy)-nicotinamide; 

2-(3K1-Hydroxyimino^thyl)-phenoxy)-N-(4-(1-Hydroxy-1-methyl-ethyl)-benzyl)- 
nicotinamide; 

N-(4-(1-Hydroxy-1-methyl-ethyl)-ber^ 
1 5 (±) 2-(3-Acetyl-phenoxy)-N-{1 -hydroxy-indan-5-ylmethyl)-nicotinamide; 

2-(2,3-Dihydro-beru£0(1,4)dioxin-6^ 
nicotinamide; 

N-(4-(1-Hydroxy-1-methyl^thyl)-benzyl)-2-(3-(1-methoxyimino-ethyl)-phenoxy)- 
nicotinamide; 

20 N-(2-Chloro-benzyi)-2-(4-fluoro-phenoxy)-nicotinamide; 

N-(5-Chloro-thiophen-2-ylmethyl)-2-(pyridin-3-yloxy)-nicotinamide; 

2-(4-Fluoro-phenoxy)-N-[4-(3-hydroxy-azetidin-1-yl)-benzyl]-nicotinamide; 

N-[4-(1-Hydroxy-1-methy»-ethyl)-benzyl]-2-(3-nitro-phenoxy)-nicotinamide; 

2-(4-Fluoro-phenoxy)-N-(2-oxo-2,3-dihydro-1H-indol-5-yImethyl)-nicotinamide; 
25 N-[2-(3-Acetyl-phenoxy)-pyridin-3^^ 
acetamide; 

3^3-[4-(1-Hydroxy-1-methyl-ethyI)-benzyica^^ acid 
methyl ester, 

2-(4-Fluoro-phenoxy)-N-[4-(1-hydroxy-1-methyl-ethyl)--benzyl]-nicotinamide; 
30 2-(4rFluoro-phenoxy)-N-(1-thiophen-2-yl-ethyl)-nicotinamide; 
N-[2-Chloro^(1 -hydroxy-1 -methyl 
2K3^yano^-fluoro-phenoxy)-N-[4-(1-hydroxy^^ 

N-p-Chloro^CI-hydroxy-l-memyl-ethyO-benzyn^S^^ifluoro-phenoxy^ 
nicotinamide; 

35 (+)-2-(Benzo[1,3]dioxol-5-yloxy)-N^ 
nicotinamide; 

(-)-2-(3-Cyano-4-fluoro-phenoxy)-N-t4-(1-hydroxy-ethyl)- cyclohexylmethyl]- 
nicotinamide; 

(+)-2-(3-Cyano^-fluoro-phenoxy)-N-[4-(1-hydroxy-ethyl)-^clohexylmethyl]- 
40 nicotinamide; 
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5 (+)-2-(2,3-Dihydro-benzo[1 ,4]dioxin-6-yloxyHH4-{1 -hydroxy-ethyl)-cyclohexylmethy I]- 

nicotinamide; 

(-)-2K2,3-Dihydro-benzo[1 t 4]dioxin^yloxy)-N-[4-(1-hydroxy^thyl)-cycloh 
nicotinamide; 

2-(Benzo[1,3]dioxol-5-yloxy)-N-[4-(1^ 
10 2-(Benzo[1,3]dioxol-5-yloxy)-N^4-(1-hydroxy-1^ 
nicotinamide; 

2-(3-Acetyl-phenoxy)-N-I4-(1-hydroxy-ethyl)-cyclohexylmethylJ-nicotinamide; and 
2-(3-Cyano^-fluoro-phenoxy)-N-[2-fluorc^ 
nicotinamide; 
15 N-[2-Chloro-4-(1-hydroxy-1^ 
nicotinamide; 

2-{3-Acetyl-phenoxy)-N-[2-chloro-4-(1 -hydroxy-1 -methyl-ethyl)-benzyl>nicotinamide; 
2-{3-Acetyl-phenoxy)-N-[4-(1-ty^ 

2-(3-Acetyl-phenoxy)-N-[4-( 1 -hydroxy-1 -methy l-ethy l)-benzyO-nicotinamide; 
20 2-{3,4-Difluoro-phenoxy )-N-[4-( 1 -hydroxy-1 -methy l-ethy !)-benzy ^nicotinamide; 

2-(4-FluorcKphenoxy)-N-[4-(1 -hydroxy-1 -me%^ 
2-(3-Cyano-phenoxy)-N-[4-(1 -hydroxy-1 -methyl-ethy l)-cyclohexy Imethyl]- 
nicotinamide; 

N-[4-(1-Hydroxy-1-methyl-ethyl)-benzyq^^^ 
25 2-(3-Cyano-phenoxy)-N-[4-(1-hydroxy-1-me% 

N-[4-(1-Hydroxy-1-methyl-ethyl)-b^^^ and 
2-(3-Acetyl-phenoxy)-N-[4-(1-hydroxy-1-methyl-ethyl)-benzyl]-nicotinamide. 
The present invention also relates to a pharmaceutical composition for the treatment of 
respiratory, allergic, rheumatoid, body weight regulation, inflammatory and central nervous 
30 system disorders such as asthma, chronic obstructive pulmonary disease, adult respiratory 
diseases syndrome, shock, fibrosis, pulmonary hypersensitivity, allergic rhinitis, atopic dermatitis, 
psoriasis, weight control, rheumatoid arthritis, cachexia, Crohn's disease, ulcerative colitis, 
arthritic conditions and other inflammatory diseases, depression, multMnferct dementia and AIDS 
in a mammal, including a human, comprising an amount of a compound of claim 1 or a 
35 pharmaceutical^ acceptable salt thereof, effective in such preventions or treatment and a 
pharmaceutical^ acceptable carrier. 

The present invention also relates to a method for the treatment of respiratory, allergic, 
rheumatoid, body weight regulation, inflammatory and central nervous system disorders such as 
asthma, chronic obstructive pulmonary disease, adult respiratory diseases syndrome, shock, 
40 fibrosis, pulmonary hypersensitivity, allergic rhinitis, atopic dermatitis, psoriasis, weight control, 
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5 rheumatoid arthritis, cachexia, Crohn's disease, ulcerative colitis, arthritic conditions and other 
inflammatory diseases, depression, multMnfarct dementia and AIDS in a mammal, including a 
human, comprising administering to said mammal an amount of a compound of claim 1 or a 
pharmaceutical^ acceptable salt thereof, effective in such treatment 

The present invention also relates to a pharmaceutical composition for selective 

10 inhibition of PDE4 D isozymes which regulate the activation and degranulation of human 
eosinophils useful in the treatment of respiratory, allergic, rheumatoid, body weight regulation, 
inflammatory and central nervous system disorders such as asthma, chronic obstructive 
pulmonary disease, adult respiratory diseases syndrome, shock, fibrosis, pulmonary 
hypersensitivity, allergic rhinitis, atopic dermatitis, psoriasis, weight control, rheumatoid arthritis, 

1 5 cachexia, Crohn's disease, ulcerative colitis, arthritic conditions and other inflammatory diseases, 
depression, multi-infarct dementia and AIDS in a mammal, including a human, comprising 
administering to said mammal a PDE4 D isozyme inhibiting effective amount of a PDE4 D 
isozyme inhibiting compound or a pharmaceutical^ acceptable salt thereof, effective in such 
treatment and a pharmaceutically acceptable carrier. 

20 The present invention also relates to a method for selective inhibition of PDE4 D 

isozymes which regulate the activation and degranulation of human eosinophils useful in the 
treatment of respiratory, allergic, rheumatoid, body weight regulation, inflammatory and central 
nervous system disorders such as asthma, chronic obstructive pulmonary disease, adult 
respiratory diseases syndrome, shock, fibrosis, pulmonary hypersensitivity, allergic rhinitis, 

25 atopic dermatitis, psoriasis, weight control, rheumatoid arthritis, cachexia, Crohn's disease, 
ulcerative colitis, arthritic conditions and other inflammatory diseases, depression, multi-infarct 
dementia and AIDS in a mammal, including a human, comprising administering to said mammal 
a PDE4 D isozyme inhibiting effective amount of a PDE4 D isozyme inhibiting compound or a 
pharmaceutically acceptable salt thereof, effective in such treatment. 
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5 Detailed Description of the Invention 

The following reaction Schemes illustrate the preparation of compounds of the present 
invention. 

SCHEMA 1 

10 
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V 
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SCHEME 12 
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SCHEME; %Q 



'CI 



XLV 




C = N 



N-^^0(CH 2 ) r R5 
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5 In reaction 1 of Scheme 1, the 2-chloropyridine compound of formula IV is converted to 

the corresponding compound of formula 111 by reacting IV with a compound of the formula, 
R s (CH 2 ) r -OH, in the presence of sodium hydride and a polar aprotic solvent such as 
dimethylformamide. The reaction is carried out at room temperature for a time period between 
about 3 hours to about 20 hours, preferably about 4 hours. 
10 In reaction 1 of Scheme 2, the 3-carboxylic acid compound of formula IV is converted to 

the corresponding ethyl ester pyridine compound of formula VI by reacting IV with ethanol in the 
presence of thienyl chloride. The reaction mixture is heated to reflux for a time period between 
about 1 hour to about 3 hours, preferably about 1.5 hours. 

In reaction 2 of Scheme 2, the 2-chloropyridine compound of formula VI is converted to 
15 the corresponding compound of formula V by reacting IV with a compound of the formula, 
R 5 (GH 2 ) r -OH, in the presence of cesium carbonate and a polar aprotic solvent, such as 
dimethylformamide. The reaction is carried out at a temperature between about 65°C to about 
90°C, preferably about 65°C, for a time period between about 10 hours to about 18 hours, 
preferably about 10 hours. 
20 In reaction 3 of Scheme 2, the ethyl ester pyridine compound of formula V is converted 

to the corresponding 3-carboxylic acid compound of formula HI by reacting V with ethanol in the 
presence of sodium hydroxide. The reaction mixture is heated to reflux for a time period 
between about 3 hours to about 5 hours, preferably about 4 hours. 

In reaction 1 of Scheme 3, the 3-carboxylic acid compound of formula IV is converted to 
25 the corresponding benzyl ester pyridine compound of formula X by reacting IV with benzyl 
bromide in the presence of potassium carbonate and a polar aprotic solvent, such as 
dimethylformamide. The reaction is carried out at room temperature for a time period between 
about 1 hour to about 24 hours, preferably about 10 hours. 

In reaction 2 of Scheme 3, the 2-chloropyridine compound of formula X is converted to 
30 the corresponding compound of formula IX by reacting X with 3-iodophenol in the presence of 
cesium carbonate and a polar aprotic solvent, such as dimethylformamide. The reaction is 
carried out at a temperature between about 70°C to about 80°C, preferably about 75°C, for a 
time period between about 1 hours to about 6 hours, preferably about 2 hours. 

In reaction 3 of Scheme 3, the (3-iodo-phenoxy) pyridine compound of formula IX is 
35 converted to the corresponding compound of formula VIII by reacting DC with carbon monoxide 
and methanol in the presence of palladium acetate, l.l-bixfdiphenylphosphinoHerrocene, 
triethylamide and a polar aprotic solvent such as dimethylformamide. The reaction mixture is 
heated to a temperature between about 50° to about 70°C, preferably about 60°C, for a time 
period between about 2 hours to about 4 hours, preferably about 4 hours. 
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In reaction 4 or Scheme 2, the benzyl ester pyridine compound of formula VIII is 
converted to the corresponding compound of VIII by hydrogenating VIII in the presence of 
palladium on carbon, methanol and ethyl acetate. The reaction is carried out at room 
temperature for a time period between about 1 hour to about 2 hours, preferably about 2 hours. 

In reaction 1 of Scheme 4, the carboxylic acid pyridine compound of formula III is 
converted to the corresponding compound of formula XI by reacting Hi with a compound of the 
formula 



by one of four different synthetic methods. 

In the first method, the compound of formula III is reacted with XII in the presence of 
1-ethyl-3-(3-dimethylaminopropyl)carbodiimide, 1-hydroxybenzotriazole hydrate and a polar 
aprotic solvent, such as dimethylformamide. The reaction is carried out at room temperature 
for a time period between about 1 hour to about 24 hours, preferably about 10 hours. In the 
second method, III is reacted a chloroformate such as isobutylchloroformate, in the presence 
of N-methylmorpoline and a polar aprotic solvent, such as methylene chloride, at a 
temperature between about 0°C to about -20°C, preferably about -10°C, for a time period 
between about 15 minutes to about 1 hour, preferably about 30 minutes. The reaction mixture 
is warmed to room temperature and the compound of formula XII is added. The resulting 
reaction mixture is stirred for a time period between about 1 hour to about 24 hours, preferably 
about 10 hours. 

In the third method, the compound of formula III is heated to reflux in the presence of 
thionyl chloride for a time period between about 1 hour to about 24 hours, preferably about 1 
hours. The resulting acid chloride is then reacted with the compound of formula XII in the 
presence of pyridine and a polar aprotic solvent, such as tetrahydrofuran. The reaction is 
carried out at a temperature between about 0°C to about room temperature, preferably about 



In the fourth method, the compound of formula II is reacted with XII in the presence of 
BOP, diisopropyl ethyl amine and a polar aprotic solventsuch as dimethylformamide. The 
reaction is carried out at room temperature for a time period between about 3 hours to about 4 
hours, preferably about 4 hours. 




0°C. 
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5 In reaction 1 of Scheme 5, the 3-carboxylic acid pyridine compound of formula III is 

converted to the corresponding compound of formula XIII by reacting III with a compound of 
the formula 



HO 









R2 R 3 













10 in the presence of 4-dimethylaminopyridine, 1-(3-dimethylaminopropyl)-3-ethylcarbo- 

diimide hydrochloride, pyridine and diethyl ether. The reaction is carried out at room 
temperature for a time period between about 1 hour to about 3 hours, preferably about 1 
hours. 

In reaction 1 of Scheme S, the compound of formula XVI is converted to the 
15 corresponding compound of formula XV by reacting XVI with acetonitrile in the presence of 
formaldehyde and sodium cyanoborohydride. The reaction is carried out at room temperature 
for a time period between about 14 hours to about 16 hours, preferably about 16 hours. 

In reaction 1 of Scheme 7, the compound of formula XVII is converted to the 
corresponding compound of formula XVI by first reacting XVII with phosphorus oxychloride in 
20 an aprotic solvent, such as toluene, then treating the compound so formed with sodium 
hydroxide in a polar protic solvent, such as methanol. The reaction is carried out at a 
temperature between about 0°C to room temperature, preferably about 22°C, for a time period 
between about 1 hour to about 24 hours, preferably about 12 hours. 

In reaction 1 of Scheme fi, the compound of formula XIX is converted to the 
25 corresponding compound of formula XVIII by a method to that described in reaction 1 of 
Scheme 7. 

In reaction 1 of Scheme 2, the 3-aminopyridine compound of formula XXI is converted 
to the corresponding compound of formula XX by reacting XXI with a compound of the formula 





R2 R 3 
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in the presence of 1 -hydroxy benzotriazole hydrate and a polar aprotic solvent, such 
as dimethylformamide. The reaction is carried out at room temperature for a time period 
between about 1 hour to about 24 hours, preferably about 16 hours. 

In reaction 1 of Scheme Ifl, the compound of formula XXIII is converted to the 
corresponding compound of formula XXII by reacting XXIII with a compound of the formula 

XXIV 

q 

OH 

in the presence of p-toluenesuifonic acid and an aprotic solvent such as toluene. The 
reaction is mixture heated to reflux for a time period between about 1 hour to about 48 hours, 
prefereably about 24 hours. 

In reaction 1 of Scheme 11, the compound of formula XXVI is converted to the 
15 corresponding compound of formula XXV by reacting XXVI with methyl lithium in an aprotic 
solvent, such as tetrahydrofuran. The reaction is carried out at a temperature between about - 
75°C to about -85°C, preferably about -78°C, for a time period between about 1 hour to about 
6 hours, preferably about 2 hours. 

In reaction 1 of Scheme 12, the compound of formula XXVII by reacting XXVIII with 
20 boron tribromide in a polar aprotic solvent such as methylene chloride. The reaction is 
carried out at a temperature between about -78°C to room temperature, preferably about 0°C, 
for a time period between about 1 hour to about 24 hours, preferably about 16 hours. 

In reaction 1 of Scheme 13, the compound of formula XXX is converted to the 
corresponding compound of formula XXIX by reacting XXX with a compound of the formula 

O 

A, 



XXXI 



R 9 "CI 

in the presence of triethylamine and a polar aprotic solvent, such as methylene 
chloride. The reaction is carried out at a temperature between about 0°C to room 
temperature, preferably about 0°C, for a time period between about 30 minutes to about 2 
hours, prefereably about 1 hours. 
30 In reaction 1 of Scheme 14, the compound of formula XXX is converted to the 

corresponding compound of formula XXXII by reacting XXX with methanesulfonic anhydride in 
the presence of triethylamine. The reaction is carried out at room temperature for a time 
period between about 30 minutes to about 24 hours, preferably about 12 hours. 
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5 In reaction 1 of Scheme 15, the compound of formula XXXV is converted to the 

corresponding compound of formula XXXIV by reacting XXXV with sodium hydroxide ina polar 

aprotic solvent such as ethanol. The reaction is heated to reflux for a time period between 

about 1 hour to about 24 hours, preferably about 9 hours. 

In reaction 1 of Scheme 1£, the compound of formula XXXVII is converted to the 
10 corresponding compound of formula XXXVI by oxidizing XXXVII with tetrapropylammonium 

perruthenate and 4-methylmorpholine N-oxide in a polar aprotic solvent, such as methylene 

chloride. The reaction is carried out at room temperature for a time period between about 2 

hours to about 6 hours, perferably about 4 hours. 

In reaction 1 of Scheme 17, the 2-aminopyridine compound of formula XXXIX is 
15 converted to the corresponding compound of formula XXXVIII by reacting XXXIX with a 

compound of the formula, R 5 -N=C=0. The reaction is heated to reflux for a time period 

between about 1 hour to about 24 hours, preferably about 16 hours. 

In reaction 1 of Scheme Ifi, the 2-nitropyridine compound of formula XLI is converted 

to the correspond 2-aminopyridine compound of formula XL by reducing XLI with 10% 
20 platinum oxide on carbon, methanol and tetrahydrofuran. The reaction is carried out at room 

temperature for a time period between about 1 hour to about 3 hours, preferably about 2 

hours. 

In reaction 1 of Scheme IS, the compound of formula XLIH is converted to the 
corresponding compound of formula XLII by reacting XLIH with MCPBA in a polar aprotic 
25 solvent, such as methylene chloride. The reaction is carried out at room temperature for a 
time period between about 1 hour to about 4 hours, prefereably about 1 hours. 

In reaction 1 of Scheme 22, the2-chloropyridine compound of formula XLV is 
converted to the corresponding compound of formula XLVI by reacting XLV with a compound 
of the formula, R 5 (CH 2 ) r OH, in the presence of cesium carbonate and a polar aprotic solvent, 
30 such as dimethylformamide. The reaction is carried out at a temperatue between about 65°C 
to about 90°C, preferably about 80°C, for a time period between about 10 hours to about 18 
hours, preferably about 16 hours. 

In reaction 2 of Scheme 2Q, the 3-cyanopyridine compound of formula XLVI is 
converted to the corresponding compound of formula XLVII by reacting XLVI with hydrogen 
35 peroxide in the presence of potassium hydroxide and a polar protic solvent, such as ethanoL 
The reaction is carried out at room temperature for a time period between about 1 hour to 
about 24 hours, preferably about 12 hours. 

In reaction 3 of Scheme 2Q, the compound of formula XLVII is converted to the 
corresponding compound of formula XLIV by reacting XLVII with a compound of the formula 
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wherein X is chloro, bromo or iodo, in the presence of potassium hydroxide and a 
polar aprotic solvent, such as dimethyl sulfoxide. The reaction is carried at room temperature 
for a time period between about 1 hour to about 24 hours, preferably about 1 hours. 

In reaction 1 of Scheme 21, the compound of formula XLIX is converted to the 
1 0 corresponding compound of formula L by reacting XLIX with a compound of the formula 




in a polar aprotic solvent such a tetrahydrofuran. The reaction is carried out at a 
temperature between about -85°C to about -75°C, preferably about 78°C t for a time period 
between about 0.5 hours to about 16 hours, preferably about 2 hours. 

In reaction 2 of Scheme 21 the compound of formula L is converted to" the 
corresponding compound of formula XLVIII by reacting L with chromic acid, sulfuric acid and 
water in a polar aprotic solvent, such as acetone. The reaction is carried out at a temperature 
between about 0°C to about 25°C, preferably about 0°C, for a time period between about 0.5 
hours to about 16 hours, preferably 2 hours. 

In reaction 1 of Scheme 22, the compound of formula LIU is converted to the 
corresponding compound of formula LIV by reacting LIU with a compound of the formula 




XLVIII 



in the presence of sodium hydride and a polar aprotic solv nt, such as 
tetrahydrofuran. The reaction is carried out at a temperature between about 0°C to about 
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5 60°C, preferably about 0°C, for a time period between about 1 hours to about 16 hours, 
preferably about 4 hours. 

In reaction 2 of Scheme 22. the compound of formula LIV is converted to the 
corresponding compound of formula Lll by reacting LIV with trifluoroacetic acid neat for a time 
period between about 1 hours to about 16 hours, preferably about 4 hours. 

10 In reaction 1 of Scheme 23, the compound of formula LVl is converted tot he 

corresponding compound of formula LV by reacting LVl with a compound of the formula, 
R 1 CHO, in the presence of lithium diisopropylamide and a polar aprotic solvent, such as 
tetrahydrofuran. The reaction is carried out at a temperature between about -75°C to about - 
85°c! preferably about -78°C, for a time period between about 1 hour to about 6 hours, 

15 preferably about 1 hours. 

In reaction 1 of Scheme 24, the compound of formula LVII1 is converted to the 
corresponding compound of formula LV1I by reacting LVIII with sodium borohydride in the 
presence of a polar protic solvent, such as methanol. The reaction is carried out at a 
temperature between about -10°C to about 10°C, preferably about 0°C, for a time period 

20 between about 0.5 hours to about 16 hours, preferably about 1 hours. 

In reaction 1 of Scheme 25, the compound of formula LX is converted to the 
corresponding compound of formula LIX by reacting LX with a compound of the formula 



wherein X is chloro, bromo or iodo, in the presence of sodium hydride and a polar 
25 aprotic solvent, such as dimethylformamide. 

In reaction 1 of Scheme 2§, the 2-fluoropyridine compound of formula LXII is 
converted to the corresponding compound of formula LXIII, by reacting LXII, with a compound 
of the formula 





R2 R 3 



OCH 3 



30 



in the presence of lithium diisopropylamide and a polar aprotic solvent, suh as 



tetrahydrofuran. 
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5 In reaction 2 of Scheme 26, the compound of formula LXI1I is converted to the 

corresponding compound of formula XLVII1, by reacting LXIII with a compound of the formula, 
HE-(CH 2 ) r -R » in the presence of sodium hydride and a polar aprotic solvent, such as 
dimethyiformamide. 

In reaction 1 of Scheme 27, the compound of formula LXV is converted to the 

10 corresponding compound of formula LXVI, by reacting LXV with the Burgess reagent, 
CH 3 OOCNS0 2 NCH 2 CH 3 , in the presence of benzene. 

In reaction 2 of Scheme 27, the compound of formula LXVI is converted to the 
corresponding compound of formula LX1V, by reacting LXVI with osminum tetroxide in the 
presence of tert-butanol, NMO and actone. 

15 In reaction 1 of Scheme 2§, the compound of formula LXVI is converted tot he 

corresponding compound of formula LXVII by hydrogenating LXVI in the presence of paliidium 
on carbon and ethano!. 

The compounds of formula I that are basic in nature are capable of forming a wide 
variety of different salts with various inorganic and organic acids. Although such salts must be 

20 pharmaceutically acceptable for administration to humans or animals, it is often desirable in 
practice to initially isolate the compound of formula . I from the reaction mixture as a 
pharmaceutically unacceptable salt and then simply convert the latter back to the free base 
compound by treatment with an alkaline reagent and subsequently convert the latter free base to 
a pharmaceutically acceptable acid addition salt. The acid addition salts of the base compounds 

25 of this invention are readily prepared by treating the base compound with a substantially 
equivalent amount of the chosen mineral or organic acid in an aqueous solvent medium or in a 
suitable organic solvent, such as methanol or ethanol. Upon evaporation of the solvent, the 
desired solid salt is readily obtained. The desired acid addition salt can also be precipitated from 
a solution of the free base in an organic solvent by adding to the solution an appropriate mineral 

30 or organic acid. Pharmaceutically acceptable salts of amino groups include hydrochloride 
(preferred), hydrobromide, sulfate, hydrogen sulfate, phosphate, hydrogen phosphate, 
dihydrogen phosphate, acetate, succinate, citrate, tartrate, lactate, mandelate, methanesulfonate 
(mesylate) and p-toluenesulfonate (tosylate) salts. Cationic salts of the compounds of formula I 
are similarly prepared except through reaction of a carboxy group, such as where Rg is carboxy, 

35 with an appropriate cationic salt reagent such as sodium, potassium, calcium, magnesium, 
ammonium, NX-dibenzylethyienediamine, N-methylglucamine (meglumine), ethanolamine, 
tromethamine, ordiethanolamine. 

For administration to humans in the curative or prophylactic treatment of inflammatory 
diseases, oral dosages of a compound of formula I or a pharmaceutically acceptable salt thereof 

40 (the active compounds) are generally in the range of 0.1 to 1000 mg daily, in single or divided 
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5 doses, for an average adult patient (70 kg). The active compounds can be administered in single 
or divided doses. Individual tablets or capsules should generally contain from 0.1 to 100 mg of 
active compound, in a suitable pharmaceutically acceptable vehicle or carrier. Dosages for 
intravenous administration are typically within the range of 0.1 to 10 mg per single dose as 
required. For intranasal or inhaler administration, the dosage is generally formulated as a 0.1 to 

10 1% (w/v) solution. In practice the physician will determine the actual dosage which will be most 
suitable for an individual patient and it will vary with the age, weight and response of the 
particular patient The above dosages are exemplary of the average case but there can, of 
course, be individual instances where higher or lower dosage ranges are merited, and all such 
dosages are within the scope of this invention. 

15 For human use, the active compounds of the present invention can be administered 

alone, but will generally be administered in an admixture with a pharmaceutical diluent or earner 
selected with regard to the intended route of administration and standard pharmaceutical 
practice. For example, they may be administered orally in the form of tablets containing such 
excipients as starch or lactose, or in capsules either alone or in admixture with excipients, or in 

20 the form of elixirs or suspensions containing flavoring or coloring agents. They may be injected 
parenterally; for example, intravenously, intramuscularly or subcutaneously. For parenteral 
administration, they are best used in the form of a sterile aqueous solution which may contain 
other substance; for example, enough salts or glucose to make the solution isotonic. 

Additionally, the active compounds may be administered topically when treating 

25 inflammatory conditions of the skin and this may be done by way of creams, jellies, gels, pastes, 
and ointments, in accordance with standard pharmaceutical practice. 

The therapeutic compounds may also be administered to a mammal other than a 
human. The dosage to be administered to a mammal will depend on the animal species and the 
disease or disorder being treated. The therapeutic compounds may be administered to animals 

30 in the form of a capsule, bolus, tablet or liquid drench. The therapeutic compounds may also be 
administered to animals by injection or as an implant Such formulations are prepared in a 
conventional manner in accordance with standard veterinary practice. As an alternative the 
therapeutic compounds may be administered with the animal feedstuff and for this purpose a 
concentrated feed additive or premix may be prepared for mixing with the normal animal feed. 

35 The ability of the compounds of formula I or the pharmaceutically acceptable salts 

thereof to inhibit PDE4 may be determined by the following assay. 

Inhibition of Eosinophil Dearanulation and Activation in Hu m an Whole Blonri 
Human Blood Eosinophil Deoranulation and Artiv^ n Measurement 
Blood collection and com pound incubation 
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5 One hundred ml blood Is obtained from normal volunteers jn Vacutainer tube #6480 

(14.3 USP units sodium heparin/ml blood), Heparinized blood is pooled in 50 ml conical 
centrifuge tubes at 22°C. On ml blood is placed in a 12X75 mm siliconized glass tube 
containing 1 ul DMSO or 1 ul test compound in triplicate. After mixing, tubes are placed in a 
shaking water bath at 37°C for 15 minutes. One ul PGE1 in DMSO is added to all tubes to 
10 give a final concentration of 1 uM. After mixing, 100 ul PBS (negative control) or Sephadex G- 
15 beads in PBS (8.25-16.5 mg/ml final concentration) is added to tubes. After mixing, all 
tubes are incubated in a shaking water bath at 37°C for 1-2 hours. 
Proration of plggrpg 93mp|es 

At the end of incubation, 20 ul of 15% EDTA in PBS is added to each assay tube. 
15 After mixing, the samples are centrifuged at 2,000 rpm (Sorvall 6000B centrifuge) at 22°C for 
5 minutes. 

EDN (or EPX) and LTE4 measuremen ts and the effect of compounds 
All plasma samples are tested for EDN (eosinophil derived neurotoxin) and LTE4 
(leukotriene E4) levels. Extensive studies suggest that Sephadex beads trigger cosinophil- 
20 mediated EDN and LTE4 release in human whole blood. The levels of EDN and LTE4 are 
determined by a RIA (Kabi Pharmacia Diagnostics) and EIA (Cayman Chemical), respectively. 
EDN and LTE4 levels are calculated by comparison to a standard curve using Microsoft Excel 
or other appropriate software. Percent of control EDN or LTE4 release is calculated by: 
% Control EDN = [EDN (compound) - EDN(blank)]/{EDN(total) - EDN(blank)] 
25 ' % Control LTE4 = [LTE4(compound) - LTE4(blank)]/[LTE4(total) - LTE4(blank)] 

where the blank is the level of EDN or LTE4 in the absence of Sephadex beads and 
the total is the level of EDN or LTE4 in the presence of Sephadex beads. An IC30 or IC50 
value is defined as the concentration of a compound that inhibits specific EDN or LTE4 
release by 30 or 50%, respectively. 
30 Inhibition of PDE4 isozyme and eosinop hil activation bv (+) and M enantiomers 

To assess pharmacologically which PDE4 isozyme(s) is responsible for eosinophil 
activation, we have prepared enantiomers of PDE4 inhibitors and compare the inhibitory effect 
of these enantiomers oh PDE activity and eosinophil activation. PDE4 activity is assessed by 
measuring hydrolysis of 1 uM cAMP by individual human recombinant PDE4 isozymes 
35 (PDE4A, 4B, 4C or 4D). Eosinophil activation is estimated by measuring Sephadex beads- 
induced release of eosinophil derived neurotoxin (EDN) and leukotriene E4 in human whole 
blood. Table 1 illustrates comparison of one example of (-) and (+) enantiomers on the activity 
of individual PDE4 isozymes and on the release of END and LTE4. (+) Enantiomer ((S)-(-)2(4- 
Fluoro-phenoxy)-N-[1-(4-methoxy-phenyl)-ethyl]-nictinamide) is 22 times more potent in 
40 inhibiting PDE4D than (-) enantiomer ((R)2-(4-Fluoro-phenoxy)-N-[1-(4-metoxy-phenyl)-ethyl]- 
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5 nicotinamide); however, they are approximately equipotent in inhibiting the other 3 isozymes, 
i.e., PDE4A, 4B and 4C. Importantly, the (+) enantiomer is 20-37 fold more effective against 
the EDN and LTE4 response. These results indicate that the differential effect of (+) and (-) 
enantiomers on PDE4D isozyme inhibition is identical to their effects on eosinophil EDN/LTE4 
release, demonstrating that the PDE4D isozyme plays a key role in regulating eosinophil. 
10 Table 1. 



(+) vs. (-) enantiomers on PDE4 Is ozymes and Eosinophil Responses 





Isozyme - ICso, uM 


HWB Eosinophil 
IC 30 or ICso, uM 




A 


B 


C 


4 

D 


E 

DN 


LT 

E4 


( + ) 

Enantiomer 


•6(3) 


.6(3) 


.8(1) 


0 

.009(3) 


0. 

05(2) 


0.0 

08(2) 


(-) 

Enantiomer 


•6(3) 


3(3) 


.4(4) 


0 

.2(3) 


1. 

0(1) 


0.3( 

2) 


(+) vs. 

(-) 


.s. 


.5X 


0.5X 


2 

2X 


2 

OX 


37 

X 



Including the aforementioned enantiomer, a total of 8 pairs of (+) and (-) enantiomers 
has been prepared. As illustrated in Table 2, the enantioselective effect of these compounds 
15 on PDE4D isozyme inhibition correlates significantly with those on the EDN and LTE4 
response. 

Table 2. Correlation of enantioselective effects on the PDE activity and EDN/LTE4 



response by 8 compounds, each having (+) and (-) enantiomers. 



Correlation of differential effects of (+) and (-) enantiomers on: 




vs. END response 


vs.LTE4 response 


PDE4A 


No correlation 


No correlation 


PDE4B 


No correlation 


No correlation 


PDE4C 


No correlation 


No correlation 


PDE4D 


Positive correlation 
(p<0.02) 


Positive correlation 
(p<0.005) 



20 Inhibition of pulmonary eosinophilia 

To evaluate these compounds for pulmonary efficacy, we have used a well- 
characterized monkey model of asthma (Turne r et aL Am. J. Respir. Crit. Care Med . 149, 
1153-1159, 1994). Exposure of atopic Macaca fascicularis monkeys to antigen causes a 
significant influx of inflammatory cells observed in the bronchoalveoiar (BAL) fluid of these 

25 monkeys at 4-24 hours post antigen challenge. In this model, PDE4D isozyme selective 
compounds given subcutaneously significantly inhibit pulmonary eosinophil infiltration by 59- 
76% at 24h post antigen challenge. These compounds, however, do not affect neutrophil or 
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5 lymphocyte infiltration, demonstrating selective inhibition of the eosinophil response by these 
compounds. 

Inhibition of TNF Production in Isolated H uman-Mnnory teg 
The ability of the compounds I or the pharmaceutically acceptable salts thereof to inhibit 
the production TNF and, consequently, demonstrate their effectiveness for treating disease 
1 0 involving the production of TNF is shown by the following in vitro assay: 

Peripheral blood (100 mis) from human volunteers is collected in 
ethylenediaminetetraacetic acid (EDTA). Mononuclear cells are isolated by FICOLLyHypaque 
and washed three times in incomplete HBSS. Cells are resuspended in a final concentration of 1 
x 10 6 cells per ml in pre-warmed RPMI (containing 5% FCS, glutamine, pen/step and nystatin). 
15 Monocytes are plated as 1 x 10 6 cells in 1.0 ml in 24-well plates. The cells are incubated at 37°C 
(5% carbon dioxide) and allowed to adhere to the plates for 2 hours, after which time non- 
adherent cells are removed by gentle washing. Test compounds (10ml) are then added to the 
celis at 3-4 concentrations each and incubated for 1 hour. LPS (10ml) is added to appropriate 
wells. Plates are incubated overnight (18 hrs) at 37°C. At the end of the incubation period TNF 
20 was analyzed by a sandwich ELISA (R&D Quantikine Kit). IC50 determinations are made for 
each compound based on linear regression analysis. 

Mass spectra were determined by the GC-MS, AMPI, APCI or thermospray method. 
All *H NMR were taken on a 400 MHz instrument. 

PREPARATION 1 

25 2^4-Ftuoro-phenoxy yni cotinic acid 

To a stirred solution of 4-fluorophenol (5.0 grams, 44.6 mmole) in dimethylformamide 
(40 ml) at room temperature was added 60% sodium hydride (3.6 grams, 89.0 mmole) 
portionwise and stirred for 30 minutes. 2-Chloronicotinic acid (7.1 grams, 45.0 mmole) was 
added portionwise and the mixture was refluxed for 3 hours. The solution was poured into 

30 300 mi water and washed with diethyl ether. The aqueous was poured into 400 ml ice/water 
and acidified to pH 3 with acetic acid. The resulting precipitate was isolated by filtration to give 
an off-white solid (5.2 g). M.P. 180-182°C; MW 233.21; MS (m/e) 234 (M + +1). 

The compounds of Preparation 2-5 were prepared according to the procedure of 
Preparation 1 substituting the corresponding alcohol for 4-fluorophenol. The duration of 

35 reaction was between 1 and 24 hours. 

PREPARATION 2 
2-(3-Fluoi^phenoxvl-nicotinic acid 

MW 233.21; MS (m/e) 233 (M + ). 
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5 PREPARATION 3 

2^2.4-difluoro-DhenoxvWn'tcotinic acid 
MW 251.19; MS (m/e) 252 (M + +1). 

PREPARATION 4 
2-(3-chloro-p henoxy)-nicotinic acid 
1 0 MW 249.65; MS (m/e) 250 (M*+1 ). 

PREPARATION 5 
2-f3-Methoxv -phenoxvl-nicotinic acid 
MW 245.23; MS (m/e) 261 (M + +1 8). 

PREPARATIONS 

15 2^pvridin^-vloxv)-nicotinic acid 

A solution of 2-(Pyridin-3-yioxy)-nicotinic acid ethyl ester (0.419 grams, 1.71 mmole) 
in ethanol (10 ml) and 1 N sodium hydroxide (4 ml) was refluxed for 4 hours. The mixture was 
poured into 100 ml water, acidified to pH 4 with 1 N hydrochloric acid and concentrated to 
dryness to give a solid (0.643 g). MW 216.21; MS (m/e) 217 (M*+1). 
20 The compounds of Preparations 7-22 were prepared according to the procedure of 

Preparation 6 substituting the corresponding ester for 2-(Pyridin-3-yioxy)-nicotinic acid ethyl 
ester. The duration of reaction was between 1 and 24 hours. 

PREPARATION 7 
2-(5-Chloro-Dvridin-3-vloxv>-nicotin>c acid 
25 MW 250.65; MS (m/e) 251 (M + +1 ). 

PREPARATIO N 9 
2-(3>Nitro-Dhenoxv>-nicotinic acid 
M.P. 172-174°C; MW 260; MS (m/e) 261 (M + +1) Anal, calcd. for C 12 H 8 N 2 0 5 : C, 55.39; 
H, 3.10; N, 10.77. Found: C, 54.71; H, 3.15; N. 10.65. 
30 PREPARATION 9 

2-(3-Cvano-Dhenoxy)-nicotimc acid 
MP. 220-222°C; MW 240.22; MS (m/e) 240 (M*). 

PREPARATION 10 
^3>Dimethvlamino>phenoxvWnicotinic acid 
35 MW 258.27; MS (m/e) 259 (M + +1 ). 

PREPARATION 11 
2^3-Acetvlamin o-phenoxyVnicotinic acid 
M.P. 273-275°C; MW 272.26; MS (m/e) 273 (M + +1). 
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5 PREPARATION 1? 

2-flH-lndoM-vloxvl-nicotinic arlrl 

MW254; MS (m/e) 255 (M + +1). 

PREPARATION 13 
2-(3-Trifluoromethyl -phenoxy)-nicotinic ac jd. 
10 M.P. 148-150-C; MW 283.05; Anal, calcd. for C 13 H 8 N0 3 F 3 : C, 55.10; H, 2.85; N, 4.95. 

Found: C, 54.71; H, 2.51; N, 4.83. 

PREPARATION 14 
2-(3-Tetrazol-1-v»-phenoxvl^ien«nic a «»iH 
M.P. 185-188°C; MW 283.2; MS (m/e) 282 (M + -1). 
15 PREPARATION 1fi 

2-(3-Methvlsulfanvl-nhenoxv>-nir.nHnin 
MW 26 1.302; MS (m/e) 262 (M + +1). 

PREPARATION 1fi 
2-(3-Acetvl.phenoxv>-nicotinir ar i T i 
20 MW 257.248; MS (m/e) 256 (M + -1 ). 

PREPARATION 17 
2-f3-Trifluoromethoxv-phenoxv).ni C otinir. a riH 
MW 299.208; MS (m/e) 300 (M + +1). 

PREPARATION 18 

25 2-(3.4-dffluoro-Dheno«v1-ni cotinlc acid 

MW 251.20; MS (m/e) 251 (M*). 

PREPARATION IS 
2-(3.5-difluoro-phenoxv)-nicotiriir. a ciri 

MW251.20; MS (m/e) 252 (M*+1). 
30 PREPARATION 20 

2-(3-Fluoro-pheno xv)-nicotinic acid 

M.P. 135-137°C; Anal, calcd. for C 12 H B N0 3 F: C, 61.79; H, 3.46; N, 6.01. Found: C. 
61.51; H, 3.69; N, 5.78. 

PREPARATION 21 

35 2-fBenzoi1.3ldioxol-S-vlo*y >.nicotinic acid 

M.P. 162-164°C; 1 H NMR (DMSO-d 6 ) d 6.0 (2H. s), 6.5-8.3 (6 H, m). 
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5 PREPARATION 22 

2-(3-Pimethylcarbamovl-pheno^ 
nicotinic acid 

1 H NMR (DMSO-d 6 ) d 2.88 (3H, s), 2.93 (3H, s), 7.08 (4H, m), 7.42 (1H, m), 8.22 (2 

H, m). 

10 PREPARATION 23 

2-(pyridin-3-yloxy)-nicotinic acid ethyl ester 

A solution 2-Chloro-nicotinic acid ethyl ester (0.53 grams, 2.85 mmole), cesium 
carbonate (2.326 grams, 6.73 mmole) and Pyridin-3-ol (0.271 grams, 2.85 mmole) in 
dimethylformamide (20 ml) was heated to 65°C for 10 hours. The mixture was diluted with 
15 300 ml water and extracted with ethyl acetate. The combined extracts were washed with 
water and brine, dried over Na 2 S0 4 , filtered, and concentrated to an oil (0.55 g). MW 244.25; 
MS (m/e) 244 (M + ). 

The compounds of Preparations 24-43 were prepared according to the procedure of 
Preparation 23 substituting the corresponding alcohol for Pyridin-3-ol. The duration of reaction 
20 was between 1 and 24 hours. 

PREPARATION 24 
2-(5-Chloro-pvridin-3-vloxv^nicotinic acid ethyl ester 

A solution of 2-Chloro-nicotinic acid ethyl ester (2.07 grams, 11.2 mmole), Cesium 
carbonate (7.27 grams, 22.3 mmole) and 5-chloro-3-pyridinol (1.45 grams, 11.2 mmole) in dry 
25 dimethylformamide (40 ml) was stirred at 90°C overnight The suspension was cooled to 
room temperature, poured into water and extracted with diethyl ether. The combined 
organics were washed with water and brine, dried over MgS0 4t and concentrated to a tan 
solid. Recrystalization from hexane gave a yellow solid (1.0 g). M.P. 65-69°C; Anal, caicd. for 
CiaHnCINzOa: C, 56.03; H, 3.98; N, 10.05. Found: C, 56.14; H, 4.04; N, 10.16. 
30 MW 278.72; MS (m/e) 279 (M + +1 ). 

PREPARATION 25 
2-(3-Nitro-phenoxy)-nicotinic acid ethyl ester 
M.P. 70-72°C; MW 288.26; MS (m/e) 289 (M + +1). 

PREPARATION 26 
35 2-<3«Cvano- phenoxyl-nico tintc acid ethvl ester 

MW268; NMR (CDCI 3 ) d 1.4 (3H, t), 4.39 (2 H, q), 7.12-8.4 (7 H, m). 

PRE PARATION %1 
2-(3-Dimethvlamino-DhenoxvWnicotinic acid ethyl esfer 
MW 286.33; MS (m/e) 287 (M*+1). 
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5 PREPARATION 28 

2-(4-Cvano-Phenoxv>-nicotinic acid ethvl ester 

MW 268; MS (m/e) 268 (M*). 

PREPARATION 29 
2-(3-Acetvlamino-Dheno xy>-nicotinic acid ethyl ester 
10 MW 300.32; MS (m/e) 301 (M + +1). 

PREPARATION 30 
2-(3-chloro-phenoxy)-nicotinic acid ethyl ester 
MW 277.71; MS (m/e) 278 (M + +|). 

PREPARATION 31 

15 2-MH.Indol-4-vloxvWiico tmic acid ethyl ester 

MW282; 'H NMR (DMSO-d 6 ) d 5.9 (1H, s), 6.4-8.4 (7 H, m), 11.20 (1 H, bs). 

PREPARATION 32 
2-(3-Trifluoromethvl-phenoxv>^icotinic ae id ethvl ester 
M.P. 46-48°C; MW311; MS (m/e) 312 (M*+1). 
20 PREPARATION 33 

2-(3-TetrazoM-vl-phenoxvWiicotinic aci d ethvl ester 
M.P. 100-1 02°C; MW 311.27; MS (m/e) 312 (M*+1). 

PREPARATIONS* 
2-(3-Methvlsulfanvl-DhenoxvWnicotinic acid ethyl ester 
25 MW 289.356; MS (m/e) 290 (M + +1 ). 

PREPARATION 35 
2-(3-Acetvl-phenoxvl-nicotinic acid ethvl ester 
MW 285.302; MS (m/e) 286 (M*+1). 

PREPARATION 36 

30 2-/3-Trffluoromethoxy-p henoxy)-nicotinic acid ethyl ester 

MW 327.262; MS (m/e) 328 (M + +1). 

PREPARATION 37 
2-(3.4-difluoro-phenoxvt-nicotinic acid ethvl ester 
MW 279.26; MS (m/e) 279 (M + ). 
35 PREPARATION 38 

2-(3.5-difluoro-Phenoxv>-nicotinic acid ethvl ester 
MW 279.26; MS (m/e) 279 <M + ). 
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5 PREPARATION 39 

2^3-Fluoro-DhenoxyWnicotimc acid ethyl ester 

MW 261 .26 MS (m/e) 262 (M + ). 

PREPARATION 40 
2-(3-Cyano-4-fluoro-phenoxv^nicotinic acid ethyl ester 

1 0 MW 286.28 MS (m/e) 286 (M + ). 

PREPARATION 41 
2^Benzo[ 1.31dioxol-5-vloxv)-nicotinic acid ethvl ester 

MW 287, 1 H NMR (DMSO-d 6 ) d 1.2 (3H, t), 4.30 (2 H, q), 6.0 (2 H, s), 6.6-8.4 (6 H, 

m). 

15 PREPARATION 42 

2>(3-Dimethvlcarbamovl-phenoxv^nicotinic acid ethvl ester 
1 H NMR (CDCL 3 ) d 1.36 (3H, t), 3.00 (3H, s), 3.07 (3H, s), 4.38 (2H, q), 7.06 (1H, m), 
7.19 (1H, m), 7.24 (2 H, m), 7.42 (1H, m), 8.24 (2 H, dd). 

PREPARATION 43 

20 2-( 3-Fprmy l-phepQyy)-nfeotinic apffl ethyl ester 

MW 271.29 MS (m/e) 271 (M + ). 

P REPARATION 44 
2-ChlQrp-picQtjnic acid ethyl ?3ter 

To a solution 2-Chloro-nicotinic acid {12.5 g) in Ethanol (250 ml) was added thionyl 
25 chloride (5.77 ml) dropwise and refluxed for 1.5 hours. The mixture was concentrated to 
remove ethanol and diluted with 300 ml water. Solid sodium bicarbonate was added to adjust 
the solution to pH 8.0. This was extracted with ethyl acetate, wahed with water, saturated 
bicarbonate solution, water and brine, dried over Na 2 S0 4 , filtered and concentrated to a yellow 
liquid (10.0 g). MW 185.61; MS (m/e) 185 (M*). 
30 PREPARATION 45 

2-f4-Cvano-phenoxy)-nicotinic acid 
A solution of 2-(4-Cyano-phenoxy)-nicotinic acid methyl ester (0.200 grams, 0.787 
mmole) in tetrahydrofuran (3 ml) and 1 M LiOH»H 2 0 (1.97 ml) was stirred over night The 
mixture was diluted with 25 ml water, acidified to pH 1with 2 U hydrochloric acid and filtered to 
35 give a white solid (0.144 g). MW 240; 1 H NMR (DMSO-d 6 ) d 7.2 (3H, m), 7.90 (2 H, m), 8.35 (2 
H,m) ( 13.5 (1 H,bs). 

The compounds of Preparations 46 was prepared according to the procedure of 
Preparation 45 substituting the corresponding ester for 2-(4-Cyano-phenoxy)-nicotinic acid 
methyl ester. The duration of reaction was betw en 1 and 24 hours. 
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5 PREPARATION 46 

2-(3-Cvano-4>fluoro-DhenoxvUnicQtinic acid 

MW 258.22 MS (m/e) 258, 257 (M*). 

Preparation 47 
2-(4-amino methvl-phenvlUpropan-2^l 

10 To a stirred solution of 4-(1-hydroxy-1-methyl-ethyl)-benzonitrile (20.9 g, 0.1 3 mol.) in 

dry tetrahydrofuran (300 mL) at 0°C was -added slowly dropwise 1.0M lithium aluminium 
hydride in tetrahydrofuran (388 mL, 0.39 mol.). The mixture was refiuxed for 30 min. then 
cooled to 0°C and quenched with methanol (50 mL) added slowly dropwise. The mixture was 
concentrated in vacuo to half volume and diluted with chloroform (1200 mL) then washed with 

15 water (300 mL). The resulting suspension was filtered through Celite and the filtrate layers 
seperated. The organic extract was dried (MgS0 4 ) and concentrated to give 16.2g as a light 
yellow solid mp 64-6°C. NMR (CDCI 3 ): 7.45 (d, 2H) t 7.26 (d, 2H), 3.83 (s, 2H), 1.57 (s, 6H). 
GC-MS (m/e, %): 164 (M + , 15), 150 (80), 132 (75), 106 (100). 

PREPARATION 48 

20 2^4-Cvano^henoxvl-nic otinic acid methyl ester 

A solution of 2-(4-Cyano-phenoxy)-nicotinic acid ethyl ester (0.90 grams, 2.44 
mmole) in methanol (10 ml) and potassium carbonate (1.01 grams, 7.33 mmole) was refiuxed 
for 20 minutes. The mixture was diluted with 100 ml water, acidified to pH 1 and filtered to 
give a solid (0.200 g). MW254; MS (m/e) 254 (M*). 
25 PREPARATION 49 

2^3-Chloro-phenoxvV.nicotinamide 
A solution of 2-(3-Chloro-phenoxy)-nicotinonitrile (7.81 grams, 33.9 mmole), 3% 
hydrogen peroxide (190 ml, 169 mmole) and 50 % potassium hydroxide (380 ml, 3.39 mmole) 
in ethanol (100 ml) was stirred at 70° C over night. The mixture was concentrated to 250 ml 
30 and cooled to 0°C. A solid was isolated by filtration, dissolved in ethyl acetate, dired over 
magnesium sulfate and concentrated to a white solid (6.51 g). MP. 225-228°C; MW 248.67; 
MS (m/e) 250 (M*+1). 

PREPARATION 50 
?-(3-Chloro^phenQxy)-nipptinQnitPle 

35 A solution 2-Chloro-nicotinonitrile (5.0 grams, 36.1 mmole), cesium carbonate (23.5 

grams, 72.2 mmole) and 3-chlorophenol (4.65 grams, 36.1 mmole) in dimethylformamide (100 
ml) was heated to 80°C over night. The mixture was cooled and poured into 500 ml water and 
extracted with diethyl ether. The combined extracts were washed with water and brine, dried 
over MgS0 4 , filtered, and concentrated to a white solid (8.21 g). M.P. 88-90°C; Anal, calcd. 

40 for C 12 H 7 N 2 OCI: C, 62.49; H, 3.06; N, 12.15. Found: C, 62.43; H, 3.00; N, 12.13. 
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5 PRFPARAT1QNS1 

2^.Fluoro-D ^noKvUDvridin-3-vlamine 

To a solution 2-(4-Fluoro-phenoxy)-3-nitro-pyridine (3.00 grams, 12.81 mmole) in 
ethyl acetate (100 ml) was added 10% palladium on carbon ( 0.600 g). This was shaken 
under 50 psi hydrogen for 1 hour. The catalyst was removed by filtration, and the solution was 
10 concentrated to give a white solid (2.49 g). MP. 92-94'C; MW 204.20; WIS (m/e) 204 (M + ). 

The compound of Preparation 10a was prepared according to the procedure of 
Preparation 10 substituting the corresponding nitro for 2-(4-Fluoro-phenoxy)-3-nitro-pyridine. 

The duration of reaction was between 1 and 24 hours. 

PREPARATION 52 
15 9-p Y ridin-3.vloxvl-nvridin-3-vlaniine 

MW 187; MS (m/e) 188 (M*+1). 

PREPARATION 53 
^4.Fluoro-p hftnoxyt-3-nitro-pyridine 

A solution 2-Chloro-3-nitro-pyridine (5.0 grams, 31.54 mmole), cesium carbonate 
(25.7 grams, 78.85 mmole) and 4-fluorophenol (3.6 grams, 34.69 mmole) in 
dimethylformamide (85 ml) was stirred for 2 hours at room temperature. The mixture was 
diluted with 250 ml water and extracted with ethyl acetate. The combined extracts were 
washed with 1 U NaOH, water and brine, dried over Na 2 S0 4 , filtered, and concentrated to a 
yellow solid (7.16 g). M.P. 87-89°C; MW 234.1; MS (m/e) 234 (M + ). 

The compound of Preparation 54 was prepared according to the procedure of 
Preparation 53 substituting the corresponding alcohol for 4-fluorophenol. The duration of 
reaction was between 1 and 24 hours. 

PREPARATION 54 
^■^PYririin-a-vloxvUVnitro-pyridine 

30 MW 217.1 86; MS (m/e) 218 (M*+1). 

ppFPARATION SS 

? ^a.Chloro-phanoxv^-pyp dine-3-carbaldehvde 

To a solution of methyl sulfoxide (0.23 ml. 3.3 mmole) and methylene chloride (10 ml) 
at -70»C was added oxalyl chloride (0.20 ml. 2.3 mmole) dropwise over 5 minutes and stirred 

35 for 1 hour. A solution of [2-(3-Chloro-phenoxyH)yridin^-yl]-methanol (0.39 grams. 1.7 
mmole) in methylene chloride (10 ml) was added to the stirring mixture dropwise and stirred at 
- 70'C for 1 hour. It was warmed to - 35"C for 15 minutes and cooled down to - 70'C at which 
time triethylamine (1.15 ml. 8.3 mmole) was added and the mixture was warmed to 0«C. The 
mixture was diluted with 20 ml methylene chloride and washed with saturated sodium 

40 hydrogencarbonate and brine, dried over Na2 S0 4 , filtered, and concentrated to an orange oil 



25 
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5 which was which was purified by chromatography on silica gel eluting with 1/3 ethyl acetate/ 
hexane to give a yellow oil (0.180 g). MW 233.65; MS (m/e) 234 (M*+1). 

The compound of Preparation 56 was prepared according to the procedure of 
Preparation 55 substituting the corresponding alcohol for [2-(3-Chioro-phenoxy)-pyridin-3-ylJ- 
methanol. The duration of reaction was between 1 and 24 hours. 
10 PREPARATION 56 

2-fPvndin-3>vloxv>-DVridine>3-carfaaldAhydA 
MW 200.20; MS (m/e) 201 (M + +1). 

PREPARATION 57 
r2-(3-Chloro>phenoxv>-pvridin-3>vn-meth a n Q l 
15 To a solution of 2-(3-Chloro-phenoxy)-nicotinic acid ethyl ester (0.5 g) and 

tetrahydrofuran (10 ml) at 0°C was added lithium aluminum hydride (0.4 g) in two portions 
and stirred for 30 minutes. The solution was allowed to warm to room temperature and stirred 
over night The mixture was quenched with 1 N sodium hydroxide (0.5 ml) and diluted with 
water. The mixture was filtered through celite which was washed with ethyl acetate to extract 
20 the product The combined extracts were washed with water and brine, dried over MgS0 4> 
filtered, and concentrated to an oil (0.39 g). MW 235.67; MS (m/e) 236 (M + +1). 

The compound of Preparation 58 was prepared according to the procedure of 
Preparation 57 substituting the corresponding ester for 2-(3-Chloro-phenoxy)-nicotinic acid 
ethyl ester. The duration of reaction was between 1 and 24 hours. 
25 PREPARATION 58 

r2-(Pvridin-3-vloxv^-pvridin-3-y H-methanol 
MW 202.21; MS (m/e) 203 (M + +1). 

PREPARATION 59 
3-TetrazoM-vl-phenol 

30 To a solution 1-(3-Benzyloxy-phenyl)-1H-tetrazole (0.640 grams, 2.54 mmole) in 

ethanol (15 ml) was added 10% palladium on carbon ( -0.100 g). This was stirred under 
hydrogen balloon over night The catalyst was removed by filtration, and the solution was 
concentrated to give a white solid (0.364 g). M.P. 171-172°C; MW 162.12; MS (m/e) 163 
(M + +1). 

35 PREPARATION 60 

To a solution of 3-Benzyloxy-phenylamine (1.50 grams, 7.53 mmole) and acetic acid 
(15 ml) at 70°C was added a solution of ethyl orthoformate (1.1 16g, 7.53 mmole) in acetic 
acid (4 ml) and stirred for 4 hours. To the solution was added sodium azide (1.468g, 22.6 
40 mmole) in two portions and stirred for 20 hours at 70 °C. The mixture was extracted with ethyl 
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5 acetate. The combined extracts were washed with saturated sodium hydrogencarbonate and 
brine, dried over Na 2 S0 4 , filtered, and concentrated. The product was purified via flash 
chromatography on silica using 3/1 hexane/ ethyl acetate as eluent to give white crystals 
(0.650 g). M.P. 85-86 6 C; MW 252.25; WIS (m/e) 252.8 (M*). 

PREPARATION 61 

10 *-M»^Y lg " lfam,1 - pheno1 

To a solution of acetic acid (200 ml) was cooled to - 50°C was bubbled in HBr gas (20 
g). m-Wlethoxyphenylmethylsulfide (20 grams, 130 mmole) and 48% aqueous HBr (10 ml) 
was added and the mixture was refluxed for 3 hours. The acetic acid was removed, and the 
oil was poured into 150 ml ice water.lt was extracted with diethyl ether. The combined extracts 
15 were washed with 15% KOH, and the agueous was acidified with concentrated hydrochloric 
acid and extracted with diethyl ether. The combined extracts weredried over Na^O,, filtered, 
and concentrated to an oil (11.5 g). MW 140.205; WIS (m/e) 141 (Wl + +1). 

PRFPARATION 62 
1 j« ( »thoxv-3-t" «»«hYl«i»lfanYl-be'«ene 

20 To a suspension of magnesium (7.2 grams, 296 mmole) and iodine (100 ml) in diethyl 

ether (250 ml) m-Bromoanisole (47.0 grams, 250 mmole) was added slowly with spontaneous 
refluxmg. Methyl disulfide (16.0 grams, 160 mmole) was added and stirred for 1 hour. A 
solution of water (100 ml) and concentrated hydrochloric acid ( 30 ml) was added as the 
mixture was being cooled. The layers were separated and the aqueous was extracted with 

25 diethyl ether. The combined extracts were dried over MgS0 4 , filtered and concentrated to an 
oil which was purified by distilation (20 mm Hg) at 130-135°C. (23.5 g). 

PRFPARATION 63 

2 f Py^in-^-Y lmpthnxvWnirntin ' c acld ethvl ester 
To a solution of Pyridin-3-yl-methanol (0.59 grams, 5.4 mmole) in dimethylformamide 
30 (20 ml) sodium hydride (0.259 grams, 6.5 mmole) was added and stirred for 30 minutes. 2- 
Chloro-nicotinic acid ethyl ester (1.0 grams, 5.4 mmole) was added via syringe and stirred at 
room temperature over night. The mixture was diluted with water (150 ml) and extracted by 
diethyl ether and ethyl acetate. The combined extracts were washed with 1N NaOH, water 
and brine, dried over Na 2 S0 4 , filtered, and concentrated to an oil (1.3 g). MW 258.28; MS 
35 (m/e) 259 (M + +1). 

PREPARATION 64 
o-f».|V|«»»hnwearbonvl-ph6noicvUnicotinlcacid 
To a solution 2-(3-Methoxycarbonyl-phenoxy)-nicotinic acid benzyl ester (1.1 g) in 
methanol (15 ml) and ethyl acetate (15 ml) was added 10% palladium on carbon ( 0.2 g). This 
40 was shaken under 30 psi hydrogen for 2 hours. The catalyst was removed by filtration, and 
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5 the solution was concentrated to give a solid which was triturated in methylene chloride/ 
hexane to give a white solid (0.630 g). MW 273.26; MS (m/e) 274 (M + +1). 

PREPARATION 65 
2-(3-Methoxycarb onYl-phenoxvl-nicotinic acid benzyl ester 
Into a solution of 2-(3-lodo-phenoxy)-nicotinic acid benzyl ester (1.7 grams, 3.94 
10 mmole), dppf (0.131 grams, 0.24 mmole), Pd(OAc) 2 (0.027 grams, 0.12 mmole) and 
triethylamine (0.797 grams, 7.9 mmole) in methanol (10 ml) was bubbled in carbon monoxide 
gas for 5 minutes. The mixture was heated to 60°C for 4 hours, poured into 200 ml water, and 
extracted with diethyl ether. The combined extracts were washed with water and brine, dried 
over MgS0 4 , filtered, and concentrated to an oil which was purified via flash chromatography 
15 on silica using 25% ethyl acetate/ hexane as eluent (1.2 g). MW 363.39; MS (m/e) 364 
(M*+1). 

PREPARATION Bfi 
2-f3-lodo-phenoxY)- nicotinic acid benzvl ester 

A solution 2-Chloro-nicotinic acid benzyl ester (1.7 grams, 6.86 mmole), cesium 
20 carbonate (4.5 grams, 13.7 mmole) and 3-iodophenol (1.7 grams, 7.54 mmole) in 
dimethylformamide (20 ml) was stirred for 2 hours at 70-80°C. The mixture was poured into 
150 ml water and extracted with diethyl ether. The combined extracts were washed with 
water and brine, dried over MgS0 4t filtered, and concentrated to an oil which was purified via 
flash chromatography on silica using 30% ethyl acetate/ hexane as eluent (2.32 g). MW 
25 431 .24; MS (m/e) 432 (M + +1). 

PREPARATION 67 

2-ChiQrQ-njgotiniP a <?i0 benzyl ester 

A solution 2-Chloro-nicotinic acid (3.0 grams, 19.0 mmole), potassium carbonate (6.5 
grams, 48.0 mmole) and benzyl bromide (2.8 ml, 24.0 mmole) in dimethylformamide (20 ml) 
30 was stirred at room temperature over night The mixture was poured into 200 ml water and 
extracted with diethyl ether. The combined extracts were washed with water and brine, dried 
over MgS0 4 , filtered, and concentrated to an oil which was purified via flash chromatography 
on silica using 10% ethyl acetate/ hexane as eluent (2.8 g). MW 247.69; MS (m/e) 247 (M + ). 

PREPARATION W 

35 C^5-Chloro-furan-2.vlUmeth Y l a minft 

To a solution of 5-Chloro-furan-2-carbaldehyde oxime (1.38 grams, 9.5 mmole) in 
tetrahydrofuran (30 ml) was added dropwise 1.0 M lithium aluminum hydride (21 ml, 21 
mmole) and refluxed for 30 minutes. The mixture was cooled to 0°C and quenched with 5 ml 
methanol and 5 ml saturated NH 4 CI. The mixture was poured into 150 ml water and extracted 
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5 with diethyl ether. The combined extracts were washed with water and brine, dried over 
MgS0 4 , filtered, and concentrated to an oil (0.403 g). MW 131.57; WIS (m/e) 130/131 (M + ). 

The compounds of Preparations 69-71 were prepared according to the procedure of 
Preparation 68 substituting the corresponding oxime for 5-Chloro-furan-2-carbaldehyde oxime. 
The duration of reaction was between 30 minutes and 24 hours. 
10 PREPARATION 69 

r.{iuarthyl.faran.2.vllmethv!amme 

MW 111.16; MS (m/e) 111 (M + ). 

PREPARATION 70 
n^A.Chloro-thiophen-2-y iy-methvlamine 



15 MW 147.64. 



MW 114.19. 



25 



30 



pRFPARATlON 71 
n.Thiazol.2.Y !-i«ethvlamine 



pRFPARATlON 72 

20 S.Chloro-fure p^-«--arbaldehvde oxime 

To a solution 5-Chloro-furan-2-carbaldehyde (1.3 grams, 9.96 mmole) and NaOAc 
(1.8 grams. 21.9 mmole) in methylene chloride (30 ml) and water (30 ml) was added 
NH 2 OH.HCI (0.761 grams, 10.96 mmole) and stirred at room temperature over night The 
mixture was poured into 150 ml water and extracted with diethyl ether. The combined 
extracts were washed with water and brine, dried over MgS0 4 , filtered, and concentrated to a 
solid (1.38 g). MW 145.55; MS (m/e) 145/147 (M + ). 

The compounds of Preparations 73-75 were prepared according to the procedure of 
Preparation 72 substituting the corresponding aldehyde for 5-Chloro-furan-2-carbaldehyde. 
The duration of reaction was between 1 and 24 hours. 

PRFPARATlON 73 
S.MethvUfuran.2-carbalcte hYde oxime 
Mixture of E/Z isomers; MW 125.11; 1 H NMR (CDCI 3 ) d 2.32 (3H, s), 6.03 (1 H, d), 
6.12 (1 H, d), 6.0 (2 H, s), 6.48 (1 H, d), 7.22 (1 H, d), 7.42 (1 H, s), 7.91 (1 H, s). 

PREPARATION 74 

35 A^hlofo-thio phene-2-carbaldehvde oxime 



MW 161.62. 



MW 128.17. 



PREPARATION 75 
T hi«o'e-2-c3 rtf? ldahvde oxime 
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5 PREPARATION 7fi 

5-Chloro-fiiran-2 -carbaldehyde 

A solution of 5-Nitro-furan-2-carbaldehyde (14.1 g,) in concentrated hydrochloric acid 
(60 ml) was steam distilled until -150 ml liquid was collected. The mixture was poured into 
150 ml water and extracted with diethyl ether. The combined extracts were washed with 
10 saturated NaHC0 3 , water and brine, dried over MgS0 4l filtered, and concentrated to an oil 
which was purified via flash chromatography on silica using 20% ethyl acetate/ hexane as 
eluent to give a white solid (13 g). MW 130.53; MS (m/e) 129/131 (M + +1 ). 

PREPARATION 77 
2A6-Trifluoro-benzylamine 
1 5 A solution of 2-Bromomethyl-1 ,3,5-trifiuoro-benzene (2.0 g,8.9 mmole) and HMTA (3. 1 

grams, 22.2 mmole) in chloroform (35 ml) was refluxed for 18 hours. A resulting precipitate 
was isolated by filtration and taken up into methanol (10 ml), water (5 ml) and concentrated 
hydrochloric add (5 ml) and refluxed for 4 hours. The mixture was poured into 200 mi water 
and washed with diethyl ether. The aqueous was basified with 5 JNJ sodium hydroxide and 
20 extracted with diethyl ether. The combined extracts were washed with water and brine, dried 
over MgS0 4 , filtered, and concentrated to an oil which solidified on standing (1.32 g). MW 
161.14; MS (m/e) 145 (M + -NH 2 ). 

The compounds of Preparation 78-79 were prepared according to the procedure of 
Preparation 77 substituting the corresponding halide for 2-Bromomethyl-1,3 l 5-trifIuoro- 
25 benzene. The duration of reaction was between 1 and 24 hours. 

PREPARATION 78 
C-(5>Chloro-thiophen-2»vh-methvlamine 
MW 147.64; MS (m/e) 147 (M + ). 

PREPARATION 79 

30 C-(3.5-Dichloro-thiophen-2-yi)-methylaniine 

MW 182.08; MS (m/e) 181-186 (M + ). 

PREPARATION 80 
C-(3.4-Dichloro>thiophen-2>yl) -methylamine 

To a solution 3,4-Dichloro-thiophene-2-carboxylic acid amide (0.640 grams, 3.3 
35 mmole) in tetrahydrofuran (20 ml) was added dropwise 1.0 M lithium aluminum hydride (7 ml, 
7 mmole) and stirred at room temperature for 30 minutes. The mixture was cooled to 0°C and 
quenched with 3 ml methanol and 5 ml saturated NH 4 CI added dropwise. The mixture was 
poured into 100 ml water and extracted with diethyl ether. This was then filtered through 
celite. The combined extracts were washed with water and brine, dried over MgS0 4 , filtered, 
40 and concentrated to an oil which was purified via flash chromatography on silica using 5% 
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5 methanol/ methylene chloride as eluent to give an oil (0.335 g). MW 182.08; 1 H NMR (CDCI3) 
d 4.01 (2H,s). 7.09 (1 H,s). 

The compounds of Preparations 81-88 were prepared according to the procedure of 
Preparation 80 substituting the corresponding amide for 3,4-Dichlon>thiophene-2-carboxylic 
acid amide. The duration of reaction was between 30 minutes and 24 hours. 
1Q pRFPARATlON 81 

r^a-Chloro-thio phftn-2-vn-methvlamine 

MW 147.64; 1 H NMR (CDCI3) d 3.99 (2H, s), 6.86 (1 H, d). 7.16 (1 H, d). 

pRFPARATlON 82 
r-Q^nr^hyhionhen-2-vl-methvlamine 

15 MW 163.26; MS (m/e) 163 (M + ). 

PRFPARATlON 83 
r r .(s.Triflu 0 rom '>fhYi-*hioohen.?.vn-mettivlamipe 

MW 181.20; MS (m/e) 181 (M + ). 

ppFPARATION 84 

2Q ? . ( i;.Aminom e t h vi.t h'" phBn.2.vn-Dropan-2-Ql 

MW 171.29. 

PRFpARATION85 
■>- fK -a T jnnmPthvl- ^hlnro^hiODhPn-2-Vn-PrOPaO-2-Ol 

MW 205.73; 1 H NMR (CDCI 3 ) d 1.69 (6H, s), 3.92 (2 H, s), 6.69 (1 H, s). 
25 ppFPARATION 86 

? - < ^ n .ffl^BHiYl^'l?n-?!-Y')-P ro P an - 2 - 01 
MW 155.22; f H NMR (CDCI,) d 1.56 (6H, s), 3.77 (2H, s), 6.02 (1H. d), 6.06 (1 H, d). 

ppppARATION 87 
^A-Am ^ftmethvl4' 'i"ph«"-2-Y'>-Pe"1a"- 3 -<>' 
30 MW 199.35; 1 H NMR (CDCi 3 ) d 0.85 (6H, t), 1.82 (4H, q). 3.97 (2H, s), 6.67 (1 H, d), 

6.73 (1 H, d). 

ppFPARATlON 88 

o ^^Amin Q me thY'- A - fth '" ro4nlonhpn - ? - VlVpr9M "' 2 ' P ' 

MW 205.73; 1 H NMR (CDCI,) d 1.60 (6H, s), 3.92 (2H, s), 6.71 (1H, s). 

PREPARATION 89 

3a 

-> iL.ni ^lftro-thiop tTi»i?-2-carboxvHc acid amid9 
To a stirred suspension of 3.4-Dichloro-thiophene-2-oarboxylic acid (1.0 grams, 5.08 
mmole) in methylene chlroride (20 ml) and dimethylformamide (0.2 ml) was added thionyl 
chloride (1 9 ml, 25.3 mmole) and refluxed for 3 hours. The mixture was concentrated to gwe 
40 an oil The oil was taken up in methylene chloride (15 ml), cooled to 0°C and NH 3 gas was 
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5 bubbled in for 5 minutes and stirred for 20 minutes. The mixture was diluted with methylene 
chloride (150 ml) washed with water and brine, dried over MgS0 4l filtered, and concentrated 
to a solid which was purified via flash chromatography on silica using 2.5 % methanol/ 
methylene chloride as eluent to give a solid which was triturated in methylene chloride to give 
a white solid (0.475 g). MW 196.06; MS (m/e) 195/197 (M* ). 
10 The compounds of Preparations 90-92 were prepared according to the procedure of 

Preparation 89 substituting the corresponding acid for 3,4-Dichloro-thiophene-2-carboxylic 
acid. The duration of reaction was between 1 and 24 hours. 

PREPARATION 90 
3-Chloro-thiophene-2-carboxvlic acid amide 

15 MW 161; MS (m/e) 161/163 (M + ). 

P REPARATION 91 
5-Trifiuoromethvl-thiophene>2>carboxvlic acid amide 

MW 195.18; MS (m/ej 196 (M + +1). 

PREPARATION 9? 

20 5>(1-Hvdroxv-1»4ifiethvl-ethyn-furan«.2- carboxvlic acid amide 

MW 169.18; 1 H NMR (DMSO-d 6 ) d 1.40 (6H, s), 5.20 (1H, d), 6.26 (1H, d), 6.93 (1 H, 
d), 7.24 (1 H f bs), 7.58 (1 H, bs). 

PREPARATION 93 
4-f2.2.2-Trifluoro-ethoxvWbenzyiamine 

25 To a solution 4-(2,2 t 2-Trifluoro-ethoxy)-benzonitrile (0.5 grams, 2.48 mmole) in 

tetrahydrofuran (10 ml) was added 1.0 M lithium aluminum hydride (6.2 ml, 6.2 mmole) and 
refluxed for 40 minutes. The mixture was cooled to 0°C and quenched with 5 ml methanol 
added dropwise and diluted with saturated NH 4 CI (50 ml). The mixture was extracted with 
diethyl ether. The combined extracts were washed with brine, dried over Na 2 S0 4 , filtered, and 

30 concentrated to an oil which was purified via flash chromatography on silica using 5% 
methanol/ methylene chloride as eluent to give an oil (0.230 g). MW 205.18; MS (m/e) 
206(M + +1). 

The compounds of Preparations 94-106 were prepared according to the procedure of 
Preparation 93 substituting the corresponding nitrile for 4-(2,2 t 2-Trifluoro-ethoxy)- 
35 benzonitrile. The duration of reaction was between 30 minutes and 24 hours. 
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5 PPFPARAHON94 

A. ^fliiftromcthoxv-b enzvlamine 

MW 173.18; 1 H NMR (CDCI 3 ) d 3.85 (2H, s), 6.48 (1H, t), 7.09 (2H. m), 7.30 (2 H, 

m). 

ppFPARATlON 95 
1Q ^iH-lndol-S-vn-metMam/me 

MW 146.21; MS (m/e) 146 (M + ). 

PRFPARATION 96 

s-fiuoro-thioD htini>-2.<2-methvlamine.) 
1 H-NMR (CDCI3): d 6.47 (m, 1H), 6.26 (m. 1H), 3.91 (m. 2H). GC-MS (m/e, %) 131 
15 (M*. 100). 

PRFPARATION 97 
A-Aminomethvl-? ft-di-tart-butyl-phenol 

MW 235; MS (m/e) 235 (M*). 

PREPARATION 98 
20 ^^-n-rfiiioro-benzvlamloe 

MW 143.14. 

PRFPARATION 99 

9.( 4-Ammome «hYl- ? - rhloro - nt "' nvlWnrQpan ^' <?l 
MW 199.70; MS (m/e) 199/201 (M + ). 
25 ppFPARATtQN 100 

^-jvi-A^in^Athvl-S-chloro-nhftnyn-propan^-ot 

MW 199.70; MS (m/e) 198/200 (M + +1). 

1 H NMR (CDCW d 1.54 (6H, s), 3.89 (2H, s), 7.31 (2H, m). 7.48 (1 H, d). 

ppFPA,RATION 101 

3Q i.^. Aminom ? thY l -P henv »- cvcloputano> 
MW 177.27; MS (m/e, %) 177 (M*. 3), 160 (45), 148 (100). 

PR E PARATION 102 
^jA-Am^nomrthtfl.phenvn-nroD-2-vn-l-ol 

MW 161.22; MS (m/e, %) 160(M*. 15), 115 (20), 106 (100). 
35 PRFPARATION 103 

1 p- W< >thYl.l1.^ Hinvolan.2-vlV.hen2VlatTiine 

MW 193.248; MS (m/e) 178 (M + -NH 3 ). 

P p F PA FA TION 104 
^nin^a-spiror^ .ffH r.-«.v»-methvlamin 
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5 MW 171.241; MS (m/e) 172 (M + +1). 

P REPARATION 105 
1-(4-Aminomethvl-Dhenvn^thanol 

MW151.21; MS (m/e) 152 (M"V|). 

PREPARATION 106 
10 2-(4-Aminomethv1-3-fluoro-phenvlWDropan-2- 0 l 

1 H NMR (CDC! 3 ) d 1.54 (6H, s), 3.89 (2H, s), 7.30 (2H, m), 7.48 (1 H, s). 

Preparation 1Q7 
4-(1-hvdroxv-1-methv>>ethvlUbenzonitrile. 
To a stirred solution of 4-cyanoacetophenone (49.5 g, 0.34 mol.) in dry 
15 tetrahydrofuran (400 mL) at -78°C was added dropwise 3.0M methylmagnesium chloride (150 
mL t 0.45 mol.). The mixture was allowed to slowly warm to 0°C over 3.5h then quenched with 
methanol (80 mL) added dropwise. The mixture was poured into water (1000 mL) and 
acidified to pH-3 with oxalic acid then extracted with ethyl acetate (2 X 500mL). The organic 
extracts were combined and washed with water (2 X 100 mL), brine (100 mL), dried (MgS0 4 ) 
20 then concentrated to give a white residue. Flash Chromatography on Silica Gel eluting with 
20% ethyl acetate/ hexanes yielded 13.5g clear oil which solidified upon standing mp 45-7°C. 

PREPARATION 108 
4-(2.2.2>TrifIuoro-ethoxv^ben 2 onltri1e 
To a solution 4-cyanophenol (5.0 grams, 42.0 mmole) in HMPT (40 ml) was added 
25 sodium hydride (1 .68 grams, 42.0 mmole) and stirred for 15 minutes at room temperature. Via 
syringe 2,2,2-trifluoroethyl methane sulphonate (8.98 grams, 50.4 mmole) was added and the 
mixture was stirred at 140°C over night. The mixture was cooled to room temperature, diluted 
with 300 ml ice water and 50 ml 2 N hydrochloric acid and extracted with diethyl ether. The 
combined extracts were washed with water, 1N sodium hydroxide and brine, dried over 
30 Na 2 S0 4 , filtered, and concentrated to an oil which was purified via flash chromatography on 
silica using 25% diethyl ether/ hexane as eluent to give an oil (2.68 g). Synthesis 727 (1980). 

PREPARATION 109 
1-(5-Chioro4hiophen>2>vn-ethylamSne 
A solution of 1-(5-Chloro-thiophen-2-yl)-ethanone (5.0 grams, 31.0 mmole) in 
35 formamide (6 ml, 150.0 mmole) was stirred at 160°C for 18 hours. The mixture was poured 
into 200 ml and extracted with diethyl ether. The combined extracts were washed with water 
and brine, dried over MgS0 4t filtered, and concentrated to an oil which was purified via flash 
chromatography on silica using 20% ethyl acetate/ hexane as eluent to give an oil. The oil 
was taken up in 26 ml 6 N NaOH, 20 ml methanol and 5 ml tetrahydrofuran and refluxed for 
40 three hours. The mixture was poured into 200 ml and extracted with diethyl ether. The 
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5 combined extracts were concentrated to give a dark oil (2.3 g). MW 161.67; MS (m/e) 161 
(M + ). 

The compounds of Preparation 110-111 were prepared according to the procedure of 
Preparation 109 substituting the corresponding aldehyde or ketone for 1-(5-Ch!oro-thiophen- 
2-yl)-ethanone. The duration of reaction was between 30 minutes and 24 hours. 
10 PREPARATION 110 

C-(5-Methyl-thiophen-2-vll-methvlamine 
MW 127.23; MS (m/e) 127 (M + ). 

PREPARATION 111 
C-(3-Methvl-thiophen-2-vi ymethylamine 

15 MW 127.23; MS (m/e) 127 (M 4 ). 

PREPARATION 112 
5-Aminomethyl -1-3-dihydro-indol-2-one 

To a soiution of 2-Oxo-2,3-dihydro-1H-indole-5-carbonitri!e ( 1.3 g) in methanol (30 
ml) was added 10% Pt0 2 ( 0.200 g). This was shaken under 44 psi hydrogen over night. The 
20 catalyst was removed by filtration, and the mixture was dried over Na 2 S0 4 . The soiution was 
concentrated to give a yellow solid. (1.1 g). MW 162; MS (m/e) 162 (M + ). 

PREPARATION 113 
2-Oxo-2.3-dihvdro-1 H>indole-5-carbonitrile 
A solution of 3,3-Dibromo-2-oxo-2,3-dihydro-1H-indo!e-5-carbonitrile (10.5 grams, 
25 33.3 mmole) and Zn dust (22.0 grams, 338.5 mmole) in acetic acid (250 ml) was stirred at 
room temperature for 45 minutes. The mixture was filtered through celite and concentrated to 
dryness. The resulting oil was diluted with 300 ml water and extracted with ethyl acetate. The 
combined extracts were washed with 1 N sodium hydroxide and brine, dried over MgS0 4 , 
filtered, and concentrated to give a white solid (1 .9 g). MW 158. 
30 PREPARATION 114 

3.3-Dibromo-2-oxo-2.3-dihydro-1H-in dole-5-carbonitrile 
To a soiution of 1H-lndole-5-carbonitrile (5.0 grams, 35.2 mmole) in t-Butanol (300 ml) 
was added pyridinium bromide perbromide (37.5 grams, 105.6 mmole) over 10 minutes and 
stirred at room temperature for 2 hours. The mixture was concentrated to an orange oil. The 
35 resulting oil was diluted with 500 ml water and extracted with ethyl acetate. The combined 
extracts were washed with water and brine, dried over Na 2 S0 4l filtered, and concentrated to 
give a yellow solid (10.37 g). MW 315.95; MS (m/e) 316 (M + +1). 
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5 PREPARATION 

6-Amino- 3H-benzooxazol-2-one 

A solution of 6-Nitro-3H-benzooxazoI-2-one (8.4 grams, 46.0 mmole) and Tin (16.0 g) 
in concentrated hydrochloric acid (100 ml) was stirred at 60°C for 2 hours. The mixture was 
diluted with water, basified to pH 12 and extracted with ethyl acetate. The combined extracts 
10 were dried over Na 2 S0 4l filtered, and concentrated to give an orange solid (2.45 g). MW 150; 
MS (m/e)151 (M*+1). 

PREPARATION 116 
S-Nitro-SH-benzooxazolAonft 
A solution of 3H-Benzooxazol-2-one (10.0 g) in concentrated HN0 3 (100 ml) was 
15 stirred at40°C. A precipitate formed and the reaction temperature rose. It was cooled below 
50 °C in an ice bath. The mixture was diluted with ice water, and the precipitate was isolated 
by filtration. The product was washed with water to give a white solid. (8.4 g). M.P. 239-241 . 

PREPARATION 117 
5-Aminomethvl-1H-indole-2-carboxvlic acid ethvl ester 
20 A solution of 5-Cyano-1H-indole-2-carboxylic acid ethyl ester (1.8 grams, 8.4 mmole) 

and Bu 4 N + BH 3 * in methylene chloride (80 ml) was refluxed for 4 hours. The mixture was 
concentrated to a brown oil which was dissolved in 10% hydrochloric acid (50 ml) and refluxed 
for 1 hour. The mixture was extracted with ethyl acetate (discarded) and the pH was 
neutralized. The aqueous was extracted with ethyl acetate. The combined extracts were 
25 dried over Na 2 S0 4 , filtered, and concentrated to give a solid. (0.920 g). MW 218.258; MS 
(m/e) 218 (M + ). 

PREPARATION 11B 
3.^Di>tert-butvM-hvdroifv,h g n 7 nn^ r ii P 

A solution of 3,5-Di-tert-buty W-hydroxy-benzaldehyde oxime (3.0 grams, 8.4 mmole) 
30 in acetic anhydride (6 ml) was was refluxed for 2 hours. The mixture was cooled to 0°C and 
saturated sodium hydrogencarbonate was added. The mixture was extracted with methylene 
chloride. The combined extracts were washed with saturated NaHC0 3t dried over Na 2 S0 4 , 
filtered, and concentrated to give a solid. This was dissolved in diethyl ether and extracted 
with 1 U sodium hydroxide which was then acidified to pH 1 and extracted with ethyl acetate. 
35 The extract was dried and concentrated to a yellow solid which was recrystalized from ethyl 
acetate/ hexane to give white crystals (1 .05 g). MW 231 ; MS (m/e) 249 (M + +NH4 + ). 

PREPARATION 119 
3.5-DMert-butvl^-hydrft^y -benzaldehvde o*imr> 
A solution of 3,5-Di-tert-buty W-hydroxy-benzaldehyde (10.0 grams, 42.67 mmole), 
40 NH 2 OH*HCI (14.83 grams, 213.3 mmole) and 40% KOH (80 ml) in methanol (100 ml) was 
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5 stirred at room temperature over the weekend. The mixture was concentrated to remove 
methanol. The aqueous phase was acidified and extracted with ethyl acetate. The combined 
extracts were washed with water and brine dried over Na 2 S0 4 , filtered, and concentrated to 
give a yellow solid. (8.9 g). MP. 122-124°C; MW 249; MS (m/e) 249 (M* ). 

The compound of Preparation 120 was prepared according to the procedure of 
10 Preparation 119 substituting the corresponding aldehyde for 3,5-Di-tert-butyl-4-hydroxy- 
benzaldehyde. The duration of reaction was between 1 and 48 hours. 

PREPARATION 120 
A.Hydroxv-3.5-dime thyl-ben2a1dehvde oxime 
MW 165; MS (m/e) 166 (M + +1). 
15 PREPARATION 121 

iUAminoiTi&thvl-2.6-dimethvl-Phenol 
A solution of 4-Hydroxy-3,5-dimethyl-benzaldehyde oxime (1.0 grams, 6.06 mmole) in 
acetic acid (30 ml) and Zn dust (4.0 grams, 61.2 mmole) was stirred at ~60°C for 2 hours. 
The mixture was filtered through celite, basified by aqueous ammonium hydroxide and 
20 extracted with chloroform. The combined extracts were dried over MgS0 4 , filtered, and 
concentrated to give a foam (0.90 g). MW 151; MS (m/e) 151 (M* ). 

PREPARATION 122 
1-(2-Chloro-Dhe nylVethane-1.2-diol 
To a vigrouosly stirred mixture of AD-mix (1 .4g) in water (5 ml) and t-butano! (5 ml) at 
25 0°C was added 1-Chloro-2-vinyl-benzene (0.140 grams, 1.0 mmole) and stirred at 0°C for 2 
hours. To the mixture sodium sulfite (1.5 g) was added and allowed to warm to room 
temperature for 1 hour. The mixture was extracted with methylene chloride. The combined 
extracts were washed with brine, dried over Na 2 S0 4 , filtered, and concentrated to give a 
colorless oil (0.190 g). MW 172.61; MS (m/e) 190 (M + +18). 
30 PREPARATION 123 

^hloro-5414ivdroxv-1-methyl^thvlUhio phene-2-carhoxvlic acid amWe 
A solution of 4-Chloro-5-(1-hydroxy-1-methyl-ethyl>-thiophene-2-carboxylic acid 
methyl ester (2.4 g) in condensed NH 3 (20 ml) and methanol (10 ml) was stirred at room 
temperature in a sealed tube for 3 days. The solvent was evaporated to give a solid which was 
35 purified via flash chromatography on silica using 5% methanol/ methylene chloride as eiuent 
to give a tan solid. This was triturated in diethyl ether to give a white solid (1.6 g). MW 219.71 ; 
MS (m/e) 237 (M*+18) 220 (M + +1) . 

The compounds of Preparations 124-125 were prepared according to the procedure 
of Preparation 123 substituting the corresponding ester for 4-Chloro-5-(1-hydraxy-1 -methyl- 
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5 ethyl)-thiophene-2-carboxylic acid methyl ester. The duration of reaction was between 1 and 
72 hours. 

PREPARATION 12d 

5-(1-EthvM-hvdroxv-propvn-thiODhene>2-carh oxvlic acid amide 
MW 21 3.33; MS (m/e) 213 (M*). 
10 PREPARATION! 125 

3-ChlQro>5-f1 -hvdroxv>1-methvl-ethvlUhioDhene-2^aiiaoxvr^ acid amid* 
MW 186.63; 1 H NMR (CDCI 3 ) d 1.63 (6H, s), 6.85 (1H, s). 

PREPARATION 12g 

4-Chloro-S>(1-hYdrDxv-1-methvl-ethvlMhiophene-2-carbo X vli c a c id methvl ester 

15 To a solution of diisopropyl amine (6 ml, 38.9 mmole) in tetrahydrofuran (1 5 ml) at 0°C 

was added dropwise 2.5 M nBuLi (16 m!) and stirrred at 0°C for 10 minutes. The mixture was 
cooled to -78°C and 4-Chloro-thiophene-2-carboxylic acid (3.0 grams, 18.5 mmole) in 
tetrahydrofuran (15 ml) was added dropwise and stirred for 20 minutes then acetone (1.6 mL, 
22.2 mmol.) was added and the mixture was allowed to warm to room temperature over 1 

20 hour. The mixture was poured into 200 ml water and extracted with diethyl ether. The 
aqueous was acidified to pH 4 with oxalic acid and extracted with methylene chloride. The 
combined extracts were washed with water dried over MgS0 4f filtered, and concentrated to a 
solid. This was taken up in diethyl ether (100 ml) and treated with CH 2 N 2 at 0°C. The 
reaction was quenched with acetic acid, diluted with diethyl ether (300 ml) and washed with 

25 saturated NaHC0 3t water, and brine , dried over MgS0 4 , filtered, and concentrated to give an 
oil which was purified via flash chromatography on silica using 20% ethyl acetate/ hexane as 
eluent to give a solid (2.42 g). MW 234.72; MS (m/e) 234/236 (M*+1). 

The compounds of Preparations 127-129 were prepared according to the procedure 
of Preparation 126 substituting the corresponding acid for 4-Chloro-thiophene-2-carboxylic 

30 acid. The duration of reaction was between 1 and 24 hours. 

PREPARATION 127 

5-(1-HvdrQXV>1>methvl-ethvn-furan-2^arboxvli c acid amide 

MW 184.21; MS (m/e) 184 (M 4 ). 

PREPARATION 128 

35 S-(1-Ethvl-1-hYdrpxY-propvl)-thiophene-2-carboxvlic acid methy l ester 

MW 228.34; MS (m/e) 228 (M + ). 

PREPARATION 1?9 

3-ChlorO-5-(1>hvdroxv-1-methvl-ethvlMhi Ph ne-2-carhnYy lic acid methvl ester 

MW 234.70; 1 H NMR (CDCI 3 ) d 1.62 (6H, s), 3.85 (3H, s) ? 6.84 (1H, s). 
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5 PREPARATION 130 

fr-Apiinn-pentanoic ac id ethyl e$ter 

A solution of 5-Amino-pentanoic acid (1.06 grams, 9.0 mmole) and thionyl chloride 
(20.0 ml) was stirred at room temperature for 2 hours. The solvent was evaporated and 
ethanol (26.5 ml) was added and gently warmed. After 2 hours the solution was concentrated 
1 0 to give a yellow solid ( 0.580 g). MW 1 45.22; MS (m/e) 1 46 (M* +1 ). 

The compound of Preparations 131 was prepared according to the procedure of 
Preparation 130 substituting the corresponding acid for 5-Amino-pentanoic acid. The 
duration of reaction was between 1 and 24 hours. 

PREPARATION 131 

15 tranfi^UAmin o m^hvl-cvclohexanecarboxvlic acid ethyl ester 

MW 185.28; MS (m/e) 186 (M + +1). 

pRFPARATIQN 132 
S-(1.Hydroxv-1-methyl-ethvl)-furan-2-carb oxylic acid methyl ester 
To a solution of diisopropyiamine ( 7.6 ml, 54.0 mmole) in tetrahydrofuran (20 ml) at 
20 0°C was added 2.5 MjiButyl lithium ( 22 ml, 54.0 mmole). The mixture was cooled to -78°C 
and a solution of Furan-2-carboxylic acid (3.0 grams. 27.0 mmole) in tetrahydrofuran (20 ml) 
was added dropwise and stirred for 20 minutes and acetone (2.4 ml, 32.0 mmole) was added. 
The mixture was stirred at -78 6 C for 10 minutes and allowed to warm to room temperature 
over 1 hour. The mixture was poured into 200 ml water, acidified with oxalic acid to pH 2 and 
25 extracted with diethyl ether. The combined extracts were washed with water and brine, dried 
over MgS0 4 . filtered, and concentrated to give a solid. ( 0.580 g). MW 145.22; MS (m/e) 146 
(M*+1). 

PREPARATION 133 
i-r.hiftrn ^1-hydroxw -1-methvl-ethvlWbenzonitlile 
30 To a solution of 3-Chloro-4-cyano-benzoic acid methyl ester ( 2.0 grams, 10.0 mmole) 

in tetrahydrofuran (30 ml) at -40«C was added 3.0 M CH 3 MgCI (8 ml, 22.0 mmole) dropwise. 
The mixture was allowed to warm to room temperature over one hour. The reaction was 
quenched with 10 ml methanol added dropwise, poured into 200 ml water, acidified with oxalic 
acid and extracted with ethyl acetate. The combined extracts were washed with water and 
35 brine, dried over MgS0 4 , filtered, and concentrated to give an oil. (2.1 g). MW 195.60; MS 
(m/e) 195/197 (M*). 

The compound of Preparation 134 was prepared according to the procedure of 
Preparation 133 substituting the corresponding ester for 3-Chloro^-cyano-benzoic acid 
methyl ester. The duration of reaction was between 1 and 24 hours. 
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5 PREPARATION 134 

2-Chloro-4-(1>hvdroxv-1-methvl-et hvl^benzonitrj lp 

MW 195.60; MS (m/e) 195/197 (M + ). 

PREPARATION 135 
2-Chloro-4-cyano- benzoic acid methyl ester 

10 A solution of 4-Bromo-2-chloro-benzoic acid methyl ester ( 3.1 grams, 12.0 mmole), 

Zn(CN) 2 0.875 grams, 7.0 mmole) and Pd(PPh 3 ) 4 (0.555 grams, 48.0 mmole) in 
dimethylformamide (30 ml) was heated to 90°C over night . The reaction was poured into 200 
ml saturated sodium hydrogencarbonate and extracted with diethyl ether. The combined 
extracts were washed with water and brine, dried over MgS0 4 , filtered, and concentrated to 
: 15 give an oil which was purified via flash chromatography on silica using 20% ethyl acetate/ 
hexane as eluent to give a white solid. (2.1 g). MW 195.61; MS (m/e) 195/197 (M*). 

The compounds of Preparation 136 was prepared according to the procedure of 
Preparation 135 substituting 3-chloro-4-trifluoromethane sulfonyloxy-benzoic acid methyl ester 
for 4-Bromo-2-chloro-benzoic acid methyl ester. The duration of reaction was between 1 and 
20 24 hours. 

PREPARATION 136 
4-Trif|Moroacetyl-ben2onttrile 

MW 199.13; MS (m/e) 199 (M + ). 

Preparation 137 

25 (S)-^^fra/?s-1-f4-Aminomethvl-cyclQhi ? xvn^thanol. 

Prepared in an analogous manner to that of Preparation 253 from (SH+)-(frans4-(1- 
Hydroxy-ethyl-)cyclohexylmethyl)carbamic acid benzyl ester which was obtained from (trans- 
4-Acetyl-cyclohexylmethyl)-carbamic acid benzyl ester using (R)-2-Methyl-CBS- 
oxazaborolidine monohydrate in an analogous fashion as that of Preparation 254. 
30 PREPARATION 138 

1-f4.AminomethYl.phenyiy2.2 T 2-trifluoro^ethanol 
To a solution of 4-Trifluoroacetyl-benzonitrile ( 0.840 grams, 4.49 mmole) in 
tetrahydrofuran (20 ml) was added 1.0 M lithium aluminum hydride (15 ml, 14.8 mmole) 
dropwise, stirred at 0°C for 10 minutes and refluxed for 30 minutes. The mixture was cooled 
35 to 0°C, quenched with 10 ml methanol added dropwise and diluted with chiroform (300 ml). 
The mixture was washed with water, dried over MgS0 4l filtered, and concentrated to an oil 
which was purified via flash chromatography on silica using 5% methanol/ methylene chloride 
as eluent to give a solid (0.350 g). MW 205.20; MS (m/e) 205(M + ). 
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5 The compound of Preparation 139 was prepared according to the procedure of 

Preparation 138 substituting the corresponding nitrile for 4-Trifluoroacetyl-benzonitrile. The 
duration of reaction was between 30 minutes and 24 hours. 

PREPARATION 139 
7-Aminome thY»-chroman-4-ol 
10 MW 179.24; MS (m/e) 179 (M 4 ). 

PREPARATION 140 
A-Oxo-chrom an-7-carbonitrile 

A solution of Trifluoro-methanesulfonic acid 4-oxo-chroman-7-yl ester ( 2.0 grams, 
6.80 mmole), Zn(CN) 2 (0.476 grams, 4.1 mmole) and Pd(PPh 3 ) 4 (0.314 grams, 0.27 mmole) in 
15 dimethylformamide (20 ml) was heated to 80°C over night . The reaction was poured into 200 
ml 1/1 saturated NaHC0 3 / water and extracted with diethyl ether. The combined extracts 
were washed with water and brine, dried over MgS0 4 , filtered, and concentrated to give an oil 
which was purified via flash chromatography on silica using 30% ethyl acetate/ hexane as 
eluent to give a solid. (1.02 g). MW 173.20; MS (m/e) 173 (M*). 
20 The compound of Preparation 141 was prepared according to the procedure of 

Preparation 140 substituting the corresponding triflate for Trifluoro-methanesulfonic acid 4- 
oxo-chroman-7-yl ester. The duration of reaction was between 30 minutes and 24 hours. 

PREPARATION 141 
ruchloro^vano-benzoic acid methyl este r 

25 MW 195.61 MS (m/e, %) 195(M 4 , 25), 164 (100). 

PREPARATION 142 
4-n-Hvdroxv- cYclobutvn-benzonltrile 
To a solution of 4-Bromo-benzonitrile (2.0 grams, 10.99 mmole) in tetrahydrofuran (30 
ml) at -100°C was added dropwise 2.5 M nBuLi (4.8 ml) and stirrred at -100°C for 15 minutes. 
30 Cyciobutanone (0.965 grams, 13.19 mmole) was added dropwise and stirred for 10 minutes 
and allowed to warm to room temperature over 1 hour. The mixture was poured into 200 ml 
water and extracted with diethyl ether. The combined extracts were washed with water and 
brine, dried over MgS0 4 , filtered, and concentrated to an oil which was purified via flash 
chromatography on silica using 40% ethyl acetate/ hexane as eluent to give a clear oil (1.5 g). 
35 MW 173.23; MS (m/e) 173 (M + ). 

PREPARATION 143 
A-(1 -Hydroxv -prop-2-vnvn-benzonitrile 

To a solution of 4-Formyl-benzonitrile ( 1.5 grams, 10.0 mmole) in tetrahydrofuran (20 
ml) at -78°C was added 0.5 M ethynyl magnesium bromide (26 ml, 13.0 mmole) dropwise. The 
40 mixture was stirred at - 78°C for 30 minutes and allowed to warm to room temperature over 
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5 one hour. The reaction was cooled to 0°C, quenched with 10 ml methanol, poured into 200 
ml water, acidified with oxalic acid and extracted with diethyl ether. The combined extracts 
were washed with water and brine, dried over MgS0 4 , filtered, and concentrated to give an oil 
which was purified via flash chromatography on silica using 30% ethyl acetate/ hexane as 
eluent to give a solid. (1.6 g). MW 157.18; MS (m/e) 157 (M*). 
10 PREPARATION 144 

3-Chloro-4-trifmoromethanesulfonvloxv>beng Q i c acid methyl ester 
To a solution of 3-Chloro-4-hydroxy-benzoic acid methyl ester ( 15.0 grams, 80.0 
mmoie), triethylamine (20.2 grams, 200 mmole) and DMAP (1.0 grams, 8.0 mmole) in 
methylene chloride (200 ml) at 0°C was added triflic anhydride (17 ml, 100.0 mmole) 
1 5 dropwise. The mixture was allowed to warm to room temperature and stirred for four hours. It 
was diluted with methylene chloride (600 ml), washed with water, dried over MgS0 4l filtered, 
and concentrated to give an oil which was purified via flash chromatography on silica using 
20% ethyl acetate/ hexane as eluent to give an oil. (20.9 g). MW 322.05; MS (m/e) 322 (M + ). 

PREPARATION 145 

20 4^i-AzetecUnvI)-Eenzonitrite 

A mixture of 6.34 g (52.5 mmol) of 4-fluorobenzonitrile, 3.00 g (52.5 mmol) of 
azetidine, 7.26 g (52.5 mmol) of K 2 C0 3 , and 50 mL of methyl sulfoxide was heated to 60 °C 
for 16 h. The cooled mixture was diluted with 200 mL of water and extracted with EtOAc (2 x 
150 mL). The combined organic extracts were washed with water (1 x 150 mL), brine (1 x 150 

25 mL), dried (Na 2 S0 4 ), and evaporated to 5.65 g of a white solid. Trituration in hexane gave 
3.85 g (56% yield) of the title compound as a white solid, mp 98-99°C. 1 H NMR (CDCI 3 ) d 
2.39-2.45 (2 H, m), 3.96 (4 H, t, J = 7 Hz), 6.32 (2 H, d, J = 9 Hz), 7.41 (2 H, d, J = 9 Hz); 
AMPI MS (m/e) 159 (MV|). 

The compounds of Preparations 146-151 were prepared according to the procedure 

30 of Preparation 145 substituting the corresponding amine for azetidine. Temperatures ranged 
from 90-115 °C. For preparations of the amines used in Preparations 54a and 54f, see: 
Rosenberg, S. H. et al. J. Med. C/?ero., 1993, 36, 460 and Goldberg, S. D.; J. Am. Chem. 
Soc, 1939, 61 , 3526, respectively. Temperatures ranged from 90-115 °C. Mass spectra 
were determined by the AMPI method. 
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5 PREPARATION 146 

4-(3-Hvdroxv-azetidin-1-yl)-benzonitrile 

M.P. 75-78°C; 1 H NMR (CDCI 3 ) d 2.37 (1 H, d, J = 7 Hz) t 4.04 (4 H, ABX pattern, J AB = 
8 Hz, Jax= 7 Hz, Jbx = 4 Hz), 4.77-4.88 (1 H, m), 6.36 (2 H, d, J = 8 Hz), 7.41 (2 H, d, J = 8 
Hz); MS (m/e)175 (M + +1). 
10 PREPARATION 147 

4-Py rrolidin-1 -y l-benzonitrile 
M.P. 75-76°C; 1 H NMR (CDCI 3 ) d 2.01-2.04 (4 H, m), 3.29-3.33 (4 H, m), 6.49 (2 H, d, 
J = 8 Hz), 7.43 (2 H, d, J = 8 Hz); MS (m/e) 173 (M*+1). 

PREPARATION 148 
15 4-Piperidin-1-yl4renzonitrile 

1 H NMR (CDCI 3 ) d 1.63-1.69 (6 H, m), 3.29-3.33 (4 H, m), 6.83 (2 H, d, J = 9 Hz), 7.44 
(2H,d, J = 9Hz). 

PREPARATION 149 
4-Morpholin-4-yl-benzomtrile 

20 M.P. 81-82°C; 1 H NMR (CDCI 3 ) d 3.25-3.27 (4 H, m), 3.82-3.85 (4 H, m), 6.85 (2 H, d, 

J = 9 Hz), 7.49 (2 H, d, J = 9 Hz); MS (m/e) 189 (M + +1). 

PREPARATION 150 
4^1.4-Dioxa-8-aza-spiro[4>5]dec-8-yl)-benzonltrile 

M.P.133-134°C; Anal. Calcd for C 14 H 16 N 2 0 2 : C, 68.83; H, 6.60; N, 11.47. Found: C, 
25 69.21; H, 6.64; N, 11.61. 

PREPARATION 1$1 
4^rr2^ydroxv- 2.methvl-propvU-methvl-amino1-benzonitrile 

1 H NMR (CDCI 3 ) d 1.27 (6 H, s), 1.56 {1 H, s), 3.09 (3 H, s), 3.39 (2 H, s),6.79 (2 H, d, 
J = 9 Hz), 7.44 (2 H, d, J = 9 Hz); MS (m/e) 205 (M*+1). 
30 PREPARATION 152 

1-y4-fAm1nome thyhphenvn-azetidine 
To a solution of 2.00 g (12.6 mmol) of the compond of Preparation 145 in 50 mL of 
tetrahydrofuran was added portionwise 479 mg (12.6 mmol) of lithium aluminum hydride. 
When the addition was complete, the mixture was stirred for 4 h at rt. The mixture was 
35 quenched by the sequential addition of 2 mL of water, 2 mL of aqueous 15% sodium 
hydroxide solution, and 6 mL of water. The precipitate was removed by filtration washing well 
with THF. The filtrate was dried (Na 2 S0 4 ) and evaporated to a yellow solid, which was 
purified by flash chromatography using EtOAc followed by 76:20:4 CHCI 3 :MeOH: cone. NH 3 
(aq.) as eluants to give 1.22 g of a semisolid. Trituration in hexane afforded 815 mg (40% 
40 yield) of the title comound as a yellow solid, mp 58-60°C. *H NMR (CDCI 3 ) d 1.60 (2 H, s), 
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5 2.29-2.37 (2 H, m), 3.73 (2 H, s), 3.83 (4 H, t, J = 7 Hz), 6.42 (2 H, d. J = 8 Hz), 7.13 (2 H, d, J 
= 8 Hz). 

The compounds of Preparations 153-158 were prepared according to the procedure 
of Preparation 55 substituting the appropriate substrate for the compound of Preparation 145. 
Mass spectra were determined by the AMPI method. 
10 PREPARATION 153 

1-J4-Aminomethvl-phenvllazetid8n-3.nl 
1 H NMR (CDCI 3 ) d 2.65 (3 H. br s). 3.54-3.61 (2 H, m), 3.70 (2 H, s), 4.08-4.12 (2 H, 
m), 4.68-4.79 (1 H, m), 6.40 (2 H. d, J=8 Hz), 7.09 (2 H, d, J= 8 Hz); MS (m/e) 162 (M + +2-18 
(H2O)). 

15 PREPARATION 154 

1-f4-Aminomet hvl-phenvn-azetidin.3.ol 

M.P.108-110°C; 1 H NMR (CDCi 3 ) d 1.87 (2 H, s), 1.96-1.99 (4 H. m), 3.25 (4 H, t, J = 
7 Hz), 3.73 (2 H, s), 6.52 (2 H, d, J = 8 Hz). 7.15 (2 : H. d, J = 8 Hz); MS (m/e) 160 (M + +2-18). 

PREPARATION IBS 
20 4-Piperidin-1-v».benzylamine 

M.P.108-110X; 1 H NMR (CDCI 3 ) d 1.52-1.58 (2 H, m), 1.68-1.72 (4 H, m), 1.80 (2 H. 
s), 3.08-3.12 (4 H, m), 3.76 (2 H, s), 6.89 (2 H, d, J - 9 Hz), 7.17 (2 H, d, J = 9 Hz). 

PREPARATION 156 
4^oroholin.4.vl-benzvlamin» 
25 M.P.53-54°C; 1 H NMR (CDCI 3 ) d 1.51 (2 H, s), 3.11-3.14 (4 H, m), 3.78 (2 H, s), 3.83- 

3.86 (4 H, m), 6.88 (2 H, d, J = 8 Hz), 7.22 (2 H, d, J = 8 Hz). 

PREPARATION 157 
4-(1.4-Dioxa-8-aza-spirof4 .51dec-8-vn.benzvlamine 
M.P.107-110°C; 'H NMR (CDCI 3 ) d 1.81 (4H,t,J=6 Hz), 3.07 (2 H, br s), 3.29 (4 H, 
30 t, J = 6 Hz), 3.80 (2 H, s), 3.98 (4 H, s), 6.89 (2 H, d, J = 8 Hz), 7.22 (2 H, d, J = 8 Hz). 

PREPARATION 158 
1-rf4-Aminomethvl-phenvn-methvl^minoT-2. methvl.proDan.2^l 
1 H NMR (CDCI 3 ) d 1.26 (6 H, s), 1.97 (3 H, br s), 2.97 (3 H. s), 3.25 (2 H, s), 3.78 (2 
H, s), 6.80 (2 H, d, J = 9 Hz), 7.20 (2 H, d. J = 9 Hz). 
35 PREPARATION 159 

2-<4-FluoroDhenoxv)-3-ovridin eca rhr>Tvll r. Acid Methyl fetor 
A mixture of 20.0 g (89.6 mmol) of 2-{4-fluorophenoxy)-3-pyridinecarboxylic acid (for 
preparation, see: Villani, F. J. et a/. J. Med. Chem., 1975, 18,3), 300 mL of methanol, and 5.5 
mL of concentrated sulfuric acid was heated to reflux for 2 h. The cooled mixture was poured 
40 onto 500 mL of ice cold saturated aqueous sodium hydrogencarbonate solution, and the 
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5 resulting precipitate was filtered, washed with water, and dreid under vacuum to give 12.9 g 
(64% yield) of the title compound as a white solid, mp 97-99°C. Anal. Calcd for C 13 H 10 NO 3 F: 
C, 63.16; H, 4.08; N, 5.67. Found: C, 62.80; H, 4.08; N, 5.50. 

PREPARATION 160 
2-(4-FluorophenoxyU> -pvridinemethanol 
10 A solution of 10.00 g (40.45 mmol) of the compound of Preparation 56 in 200 mL of 

anhydrous toluene was cooled to -78 °C and treated dropwise with 84.95 mL (84.95 mmol) of 
a 1 M solution of diisobutylaluminum hydride in CH 2 CI 2 . When the addition was complete, 200 
mL of water was added followed by 200 mL of EtOAc , and the mixture was allowed to warm 
to rt Following adjustment of the aqueous layer to pH 4 with aqueousIN hydrochloric acid 
15 solution, the organic layer was separated and combined with a 200 mL backwash of the 
aqueous layer. The organic extracts were washed with saturated aqueous sodium 
hydrogencarbonate solution, brine, dried (Na 2 S0 4 ), and evaporated to give 9.00 g (90% yield) 
of the title compound as an off-white solid, mp 70-72 °C. 1 H NWIR (CDCI 3 ) d 1.59 (1 H, s), 
4.84 (2 H, d, J = 6 Hz), 6.99-7.13 (5 H, m), 7.76-7.80 (1 H, m), 8.07 (1 H, dd, J = 2, 5 Hz). 
20 PREPARATION 161 

9^A.FIuorophpnnwW3.pvri dinecarboxa>dehVde 
A mixture of 932 mg (4.25 mmol) of the compound of Preparation 57, 2.00 g ( 23.0 
mmol) of manganese dioxide, and 30 mL of benzene was heated to reflux for 3 h with water 
separation. The cooled mixture was filtered, evaporated to a white solid, and purified by flash 
• 25 chromatography using 15% EtOAc-hexane as eluant to provide 735 mg (80% yield) of the title 
compound as a white solid, mp 61-62 «C. 1 H NMR (CDCI 3 ) d 7.08-7.21 (5 H, m). 8.19-8.32 (2 
H,m), 10.55 (1H,s). 

pppPARATlON 162 

H ^-F«"or "r ti?"^-^ p v , f flin Y'l^- hvdroxvnropenoic Agid *- ButY ' Estet 
30 At -78 °C, 115.3 mL (115.3 mmol) of a solution of 1 M lithium bis(trimethylsilyl)amide 

in tetrahydrofuran was treated dropwise with 15.43 mL (13.39 grams, 115.3 mmol) of f-butyl 
acetate . When the addition was complete, the mixture was stirred for 15 min and then treated 
with a solution of 9.500 g (38.43 mmol) of the compound of Preparation 56 in 50 mL of THF. 
When the addition was complete, the mixture was stirred for 15 min and then quenched by the 
35 additon of 230 mL of aqueous 1 N hydrochloric acid solution. After warming to rt, the organic 
layer was extracted with ether (2 x 500 mL) and the combined organic layers were washed 
with saturated aqueous sodium hydrogencarbonate solution (1 x 100 mL), brine (1 x 200 mL), 
dried (Na 2 S0 4 ), and evaporated to 13.8 g of a pal yellow oil. Purification by flash 
chromatography using 15 to 85% ether-hexane as eluant gave 11.7 g of a semi-solid, which 
40 was triurated with hexane to give 6.124 g (48% yield) of the title compound as a white solid, 
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5 mp 87-89°C. 'H NMR (CDCI 3 ) d 1.54 (9 H, s), 6.12 (1 H, s), 7.01-7.16 (5 H, m), 8.14 (1 H, dd, 
J = 2, 5 Hz), 8.30 (1 H, dd, J = 2, 8 Hz), 12.99 (1 H, s). The NMR also showed the presence 
of <10% of the keto tautomer. After standing for 12 days, the concentrated mother liquor 
crystallized and was triturated in hexane to give an additional 2.21 g (17% yield) of the title 
compound. 

10 PREPARATION 163 

g-f(^-ChlorophenYl)methvn-244-fluoroDhenoxv^lW>x o -3-Dvridinp p roDanotc Acid 

f-Butyl Esfer 

The sodium hydride obtained after washing 28.9 mg (0.604 mmol) of 50% sodium 
hydride dispersion in mineral oil with pentane (3x5 mL) was suspended in 5 mL of THF, 

15 cooled to 0 °C, and treated dropwise with a solution of 200 mg (0.604 mmol) of the compound 
of preparation 59 in 5 mL of THF. After stirring for 15 min, 0.078 mL (124 mg, 0.604 mmol) of 
2-chlorobenzyl bromide was added, and the mixture was allowed to warm to rt, stirred for 4 h, 
and then heated to reflux for 16 h. The cooled mixture was partitioned between 100 mL of 
saturated aqueous NH 4 CI solution and 200 mL of EtOAc. The separated organic layer was 

20 washed with saturated aqueous sodium hydrogencarbonate solution (100 mL), brine (100 
mL), dried (Na 2 S0 4 ), and evaporated to an oil. Purifiaction by flash chromatography using 
60% CH 2 CI 2 -hexane as eluant gave 226 mg (82% yield) of the title compound as an oil. 1 H 
NMR (CDCI 3 ) d 1.54 (9 H, s), 3.32-3.52 (2 H, m), 5.09 (1 H, dd, J = 7, 8 Hz), 7.02-7.30 (9 H, 
m), 8.05 (1 H, dd, J = 2, 8 Hz), 8.22 (1 H, dd, J = 2, 5 Hz). The NMR also showed the 

25 presence of <1 0% of the enol tautomer. 

The compounds of Preparations 164-168 were prepared according to the procedure 
of Preparation 163 substituting the indicated benzyl halide for 2-chlorobenzyl bromide. In the 
cases of Preparations 165-168 one equivalent of Kl was added immediately after the addition 
of the benzyl halide. All compounds were oils. Mass spectra were determined by the 

30 thermospray method. 

PREPARATION 164 

2^4-F!upro4>enzvl)^f2-J4^ acid 

tert-butyl ester 

MS (m/e) 440 (M*+1); 1 H NMR (CDCI 3 ) d 1.27 (9 H, s), 3.17-3.44 (2 H, m), 4.80 (1 H, 
35 dd, J = 7, 8 Hz), 6.85-7.30 (9 H, m), 8.08 (1 H, dd, J = 2, 8 Hz), 8.23-8.25 (1 H, m). 
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5 PREPARATION 165 

3-r244-Fluoro-phenoxY)-pyrid acid 
tert butyl ester 

MS (m/e) 490 (M + +1); 1 H NMR (CDCI 3 ) d 1.24 (9 H, s), 3.36 (2 H, ABX pattern, J AB = 
14 Hz, ^=7 Hz, Jbx= 8 Hz), 4.83 (1 H, dd, J = 7, 8 Hz), 6.99-7.50 (9 H, m), 8.02-8.22 (2 H, 
10 m). 

PREPARATION 166 
3-[2^4-Fluoro-phenoxY)-pvridin^ 
acid tert-butvl ester 

MS (m/e) 506 (M + +1); 1 H NMR (CDCl 3 ) d 1.25 (9 H, s), 3.32-3.46 (2 H, m), 4.82 (1 H, 
15 t J = 7), 7.03-7.28 (9 H, m), 8.09 (1 H, dd, J = 2,8 Hz), 8.24 (1 H, dd, J = 2,5 Hz). 

PREPARATION 167 

2^3.5-Difluoro-benzvlV H244-fluor^ 

acid tert-butvl ester 

MS (m/e) 458(M + +1); % H NMR (CDC! 3 ) d 1.25 (9 H, s), 3.28 (2 H, ABX pattern, = 
20 14 Hz, Jax= 7 Hz, J BX = 8 Hz), 4.79 (1 H, dd, J = 7,8 Hz), 6.55-7.18 (8 H, m), 8.09 (1 H, dd, J = 
2, 8 Hz), 8.23(1 H.dd, J = 2, 4 Hz). 

PREPARATION 168 
3-[2-{4-Fluoro-phenoxvl-P Yridi^ 
acid tert-butvl ester 

25 MS (m/e) 476(M*+1); 1 H NMR (CDCl 3 ) d 1.22 (9 H, s), 3.22-3.35 (2 H, m), 4.82 (1 H, 

J= 8 Hz), 6.56 (2 H, t, J=8 Hz), 7.02-7.12 (5 H, m), 8.11 (1 H, dd, J = 2, 8 Hz), 8.22 (1 H, dd, 
J = 2, 5 Hz). 

PREPARATION 169 
4-(1.Hydroxv-1-methvlethyl)-benzeneproanoic Acid 

30 A mixture of 12.61 g (224.7 mmol) of KOH, 73 mL of water, and 425 mL of ethanol 

was combined with 15.00 g (68.10 mmol) of 3-[4-(1-oxoethyl)phenyl]propionic add ethyl ester 
(for preparation, see: Marechal, E.; Quere, J.-P. Bull. Chem. Soc. Fr., 1971, 2227), and the 
resulting mixture was stiired at rt for 2 h. The mixture was concentrated, and the residue was 
dissolved in 100 mL of water, cooled to 0 °C, and acidified with concentrated aqueous 

35 hydrochloric acid solution. The precipitate was filtered and recrystallized from methanol-water 
to give 10.11 g (77% yield) of 3-[4-(1-oxoethyl)phenyl]propionic acid as awhite solid, mp 118- 
119°C. Anal. Calcd for C^H^: C, 68.52; H, 6.06. Found: C, 68.74; H, 6.29. 

A solution of 5.000 g (26.01 mmol) of the above acid in 500 mL of tetrahydrofuran was 
cooled to -17 °C and treated dropwise with 21.67 mL (65.03 mmol) of a 3 M solution of 

40 methylmagnesium iodide in ether. Additional Griganrd reagent solution was added in three 
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5 portions, 5, 5, and 10 mL, respectively, over several hours, as the course of the reaction was 
monitored by NMR. The mixture was cooled to -30 °C, quenched by the addition of 200 mL of 
saturated aqueous NH 4 CI solution, and allowed to warm to rt The aqueous layer was 
adjusted to pH 1 with aqueous 1 N hydrochloric acid solution, and the organic layer was 
extracted with EtOAc (2 x 200 mL). The combined organic layers were washed with brine (3 x 
10 500 mL), dried (Na 2 S0 4 ), and evaporated to 5.62 g of a yellow solid. Recrystallization from 
hexane-EtOAc gave 2.20 g (40% yield) of the title compound as a pale yelllow solid, mp 92- 
94°C. 'H NMR (DMSO-d 6 ) d 1.36 (6 H, s), 2.47 (2 H, t, J = 7 Hz), 2.74 (2 H, t, J = 7 Hz), 4.90 
(1 H, s), 7.21 (4 H, AB quartet, J = 7 Hz), 12.09 (1 H, s). 

PREPARATION 170 
1 5 N-Methoxy -N-methyl^fluoro-benzeneprop anamirfe 

A suspension of 10.00 g (59.46 mmol) of 3-(4-fluorophenyl)propk>nic acid, 12.54 g 
(65.41 mmol) of 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride, 6.381 g (65.41 
mmol) of N,0-dimethylhydroxylamine hydrochloride in 300 mL of CH 2 CI 2 was cooled to 0°C 
and treated with 18.23 mL (13.23 grams, 130.8 mmol) of triethylamine. The mixture was 
20 stirred for 16 h with slow warming to rt. The mixture was concentrated, and the residue was 
partitioned between 300 mL of EtOAc and 200 mL of aqueous 1 N hydrochloric acid solution. 
The separated organic layer was washed with aqueous 1 N hydrochloric acid solution (1 x 100 
mL), saturated aqueous sodium hydrogencarbonate soution (2 x 200 mL), brine (1 x 100 mL), 
dried (Na 2 S0 4 ), and evaporated to give 9.56 g (76% yield) of the title compound as an oil. 1 H 
25 NMR (CDCI 3 ) d 2.70 (2 H, t, J = 8 Hz), 2.91 (2 H, t, J = 8 Hz), 3.15 (3 H, s), 3.59 (3 H, s), 6.92- 
6.97 (2 H, m), 7.15-7.19 (2 H, m). APCI MS (m/e) 212 (M*+1). 

The compounds of Preparations 171-180 were prepared according to the procedure 
of Preparation 170 substituting the corresponding carboxylic acid for 3-(4- 
fiuorophenyl)propionic acid. The carboxylic acid used in Preparation 174 was the compound 
30 of Preparation 163, whereas all other carboxylic adds were commercially available. Mass 
spectra were determined by the APCI method. 

PREPARATION 171 
N-MethQXV-N>methvl-3-phenvl-Dropionainld 6 
Anal. CalcdfordAsNO,: C, 68.37; H, 7.82; N, 7.25. Found: C, 68.65; H, 8.11; N, 

35 7.18. 



WO 98/45268 



-90- 



PCT/IB98/00315 



j PREPARATION 172 

N.Mftthoxy.2.N.d imethyl-3-Dhftnyl- P ropionaniide 

1 H NMR (CDCI 3 ) d 1.16 (3 H, d, J = 7 Hz), 2.83-3.28 (2 H, ABX pattern, J AB = 13 Hz, 
J M = 7 Hz, J BX = 8 Hz), 3.08-3.18 (1 H, m), 3.14 (3 H, s), 3.48 (3 H. s), 7.15-7.32 (5 H, m); WIS 

(m/e) 208 (M + +1). 
D PREPARATION 173 

N.Methoxy-N-methvl -3-phenvl-butvramtde 

*H NMR (CDCI3) d 1.31 (3 H. d. J = 7 Hz), 2.59-2.78 (2 H, m), 3.14 (3 H. s). 3.32-3.44 
(1 H, m), 3.58 (3 H. s), 7.14-7.32 (5 H, m); MS (m/e) 208 (M + +1). 

PREPARATION 174 

5 a.r4-f1.HvdroxY--«-mBthvl^thy n.ph e nvn.N-methoxv-N-methvl-proPiorwmjde 

1 H NMR (CDC! 3 ) d 1 .56 (6 H, s), 1.71 (1 H. s), 2.72 (2 H, t, J = 8 Hz), 2.93 (2 H, t, J = 
8 Hz), 3.17 (3 H, s), 3.60 (3 H. s), 7.30 (4 H, AB quartet, J = 8 Hz); MS (m/e) 234(M*+1 -18 
(H 2 0)). 

PREPARATION 175 
>0 N-Methoxv-N-methvl-2- phBnvl-acetamide 

1 H NMR (CDCI3) d 3.18 (3 H. s), 3.54 (3 H, s), 3.78 (2 H, s), 7.20-7.34 (5 H, m); MS 
(m/e) 180 (M + +1). 

PREPARATION 176 
N.M B th OX v.N^ ie»hyl.2^henoxv-acetamide 

25 1 H NMR (CDCW d 3.22 (3 H, s), 3.74 (3 H, s), 4.79 (2 H, s), 6.92-6.97 (3 H, m), 7.24- 

7.29 (2 H, m); MS (m/e) 196 (M + +1). 

PREPARATION 177 
N.Mcthoxy-N-methyl-3-Dhenvl-a crylamide 

MP. 40-42'C; 1 H NMR (CDCy d 3.30 (3 H, s), 3.76 (3 H, s), 7.02 (1 H, d. J = 16 Hz), 
30 7.34-7.39 (3 H, m). 7.55-7.57 (2 H, m), 7.72 (1 H. d, J = 16 Hz); MS (m/e) 192 (M + +1). 

PREPARATION 178 
Renzofuran-3-c arboxvlic acid methoxv-methyl-amjde 
1 H NMR (CDCI3) d 3.41 (3 H, s). 3.82 (3 H, s), 7.24-7.43 (2 H, m), 7.50 (1 H, s), 7.59 
(1 H, dd, J = 1 . 8 Hz), 7.66 (1 H, dd, J = 1, 8 Hz); MS (m/e) 206 (M + +1). 
35 PREPARATION 179 

1H -lnriole-3-carboxvlic acid methoxv-methvl-amide 
M.P. 1 36-1 37<>C; Anal. CalcdfordH^NA: C. 64.69; H, 5.94; N, 13.72. Found: C. 
64.97; H, 5.81; N, 13.65. 
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5 PREPARATION 180 

2-f2-Chloro-ph enoxy)-N-methoxv-N.methyl-arfitam iHp 

1 H NMR (CDCI 3 ) d 3.21 (3 H, s), 3.74 (3 H, s), 4.88 (2 H, s), 6.89-6.93 (2 H, m), 7.15- 
7.19(1 H, m), 7.34-7.36(1 H, m). 

PREPARATION 181 

10 142>Fluoro-3-pviidinvn-3-r4>fluoroDhen y n-1- D rop annnP 

A solution of 5.90 mL (4.56 grams, 45.0 mmol) of diisopropylamine in 20 mL of 
tetrahydrofuran was cooled to -78 °C and treated dropwise with 18.0 mL (45.0 mmol) of a 
solution of 2.5 M n-butyllithium in hexane. When the addition was complete, the mixture was 
stirred for 0.5 h at -78 °C and treated dropwise with 3.88 mL (4.37 grams, 45.0 mmol) of 

15 freshly distilled 2-fluoropyridine. After the addition was complete, the resulting yellow 
suspension was stirred for 0.5 h at -78 °C. To the suspension was added dropwise a solution 
of 9.51 g ( 45.0 mmol) of the compound of Preparation 62 in 200 mL of tetrahydrofuran 
dropwise. The mixture was stirred for 16 h with slowing warming to rt as the dry ice/acetone 
bath melted. The mixture was quenched by the addition of 50 mL of aqueous 1 N hydrochloric 

20 acid solution, and theTHF was removed by partial evaporation. The residue was partitioned 
between EtOAc (300 mL) and aqueous 1 N hydrochloric acid solution (100 mL). The 
separated organic layer was washed with aqueous 1 N hydrochloric acid solution (100 mL), 
saturated aqueous sodium hydrogencarbonate solution (100 mL), brine (100 mL), dried 
(Na 2 S0 4 ), and evaporated to 12.6 g of a yellow oil. Purification by flash chromatography using 

25 25% EtOAc-hexane as eluant gave 7.1 1 g of a yellow which solidified on standing. Trituration 
in hexane gave 6.87 g (62% yield) of the title compound as a light yellow solid, mp 73-74°C. 
1 H NMR (CDCI3) d 3.02 (2 H, t, J = 7 Hz), 3.29- 3.36 (2 H t m), 6.91-6.99 (2 H t m), 7.17-7.33 (3 
H, m), 8.29-8.38 (2 H, m); APCI MS (m/e) 248 (M*+1). 

The compounds of Preparations 182-190 were prepared according to the procedure 

30 of Preparation 191 substituting the corresponding N-methoxy-N-methylamide or ester 
substrate for the compound of Preparation 170 In the case of Preparations 185 and 191, an 
additional equivalent of in situ-prepared 2-fluoro-3-lithiopyridine was utilized. Products were 
purified by direct trituration and/or flash chromatography. Mass spectra were determined by 
the APCI method. 

35 PREPARATION 192 

1>(2-Fluoro-DVridin>3-.y n-3.>Dhenyl.p r oDan>1>one 
1 H NMR (CDCI3) d 3.05 (2 H, t, J = 7 Hz), 3.32-3.64 (2 H, m), 7.17-7.33 (6 H, m), 
8.29-8.38 (2 H, m). 
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5 PREPARATION 183 

1-<2-Fluoro-pvridin-3-vn-2-m ethvl-3-Dhenvl-DroDan-1-one 

1 H NMR (CDCI 3 ) d 1.18 (3 H, d, J = 7 Hz), 2.88 (2 H, ABX pattern, 14 Hz, J M = 6 
Hz, J B x= 8 Hz), 3.63-3.72 (1 H. m), 7.14-7.29 (6 H, m). 8.14-8.19 (1 H, m), 8.33-8.35 (1 H. m); 
MS (m/e) 244 (M + +1). 
10 PREPARATION 184 

1-(2-Fluoro-Dvridin-3-vll-3-phenyl-butan-1-one 
M.P. 51-53°C; Anal. Calcd for C 1S H 14 FN0: C. 74.06; H, 6.00; N, 5.76. Found: C, 
73.82; H, 5.83; N, 5.90. 

PREPARATION 18$ 

15 142-Fluoro-Dvridin-3.v»-344 -f1-hvdroxv-1-methvl-ethvn-phenvn-propan-1-one 

1 H NMR (CDCI3) d 1.56 (6 H, s), 3.03 (2 H, t, J = 7 Hz), 3.31-3.36 (2 H, m), 7.20-7.25 
(2 H. m), 7.30-7.34 (1 H, m), 7.40-7.42 (2 H, m), 8.30-8.38 (2 H, m); MS (m/e) 270 (M*+1-18 
(H 2 0)). 

PREPARATION 186 
20 1-^2-Fluoro-pyridin-3^/IW 2.phenyl-ethanone 

1 H NMR (CDCI3) d 4.31 (2 H, s), 7.19-7.34 (6 H, m), 8.27-8.37 (2 H, m); MS (m/e) 216 

(M + +1). 

PREPARATION 187 
i.(7-Piti»ro^iyridin-3-vl>-2-phenoxv-ethanone 

25 M P. 82-83°C; 1 H NMR (CDCI 3 ) d 5.21 (2 H, d, J = 3 Hz), 6.91-7.01 (3 H, m), 7.27- 

7.31 (2 H, m), 7.37-7.40 (1 H, m), 8.41-8.45 (2 H, m); MS (m/e) 232 (M*+1). 

PREPARATION 188 
2.(2-Chloro-phenoxyH-<2-fluoro-pyridin.3-yl).ethanone 
M.P. 84-86*C; 1 H NMR (CDCI3) d 5.34 (2 H, d, J = 3 Hz). 6.85-7.45 (5 H. m), 8.42- 
30 8.50 (2 H, m); MS (m/e) 266, 268 (M + +1 ). 

PREPARATION 189 

H?-Fhi9 r "-P vridin - 3 -V n ' 3 -P henvt - propenone 

M.P. 83-84 6 C; 1 H NMR (CDCI 3 ) d 7.34-7.37 (1 H, m), 7.41-7.47 (4 H, m), 7.62-7.65 (2 
H, m), 7.90 (1 H, d, J = 15 Hz), 8.29-8.31 (1 H, m), 8.38-8.41 (1 H, m). 
35 EREPARATION 19Q 

Bcnzofuran-3- yi-t2-fluoro-PVridin-3-vlV4nethanong 
M.P. 110-1 11°C; Anal. Calcd for C 14 H 8 FN0 2 : C, 69.71; H, 3.34; N, 5.81. Found: C, 
69.64; H, 3.36; N, 6.12. 
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5 PREPARATION 191 

(2-Fluoro-DVridin.3-v»-r iH-indo».a-yl)-methanntiB 

M.P. 195-198°C; Anal. Calcd for C 14 H 9 FN 2 0 2 : C, 70.00; H, 3.78; N, 11.66. Found: 
C, 69.69; H, 3.60; N, 11.59. 

PREPARATION 192 
10 1-(2-Fluoro-PVridin.3.vn^th a nnn» 

'H NMR (CDCy d 2.67 (3 H, d, J = 0.5 Hz), ), 7.30-7.33 (1 H, m), 8.30-8.38 (2 H. m). 

PREPARATION 193 
1-f2-FlMOrO-PYri(lin-3-vn-2-(methvUDhenvl. a ml not. e tha n f>n t » 
1 H NMR (CDCy d 3.10 (3 H, s). 4.72 (2 H, 6, J = 3 Hz), 6.63-6.74 (3 H, m), 7.18-7.24 
15 (2 H, m), 7.32-7.36 (1 H, m), 8.30-8.42 (2 H, m); MS (m/e) 245 (M + +1 ). 

PREPARATION 194 
1-r2-(4-FluoroDhenoxv)- 3-Pvridinyl]-ethanone 
1 H NMR (CDCy d 2.75 (3 H, s), 7.07-7.12 (5 H. m), 8.20 (1 H, dd, J = 2, 7 Hz). 8.24 
(1 H.dd, J = 2, 5 Hz). 
20 PREPARATION 19S 

1-f2-(3-Pvridinvloxvl-3-Dvridinyp.ftth a nnn f 
1 H NMR (CDCI 3 ) d 2.76 (3 H. s), 7.13-7.15 (1 H, m), 7.39 (1 H. dd. J = 5. 9 Hz). 7.53- 
7.56 (1 H. m). 8.22-8.24 (2 H. m), 8.50-8.53 (2 H. m). 

PREPARATION 1$6 
25 2-Fluoro-a-phenvl-3-pyridinemethanol 

1 H NMR (CDCI 3 ) d 2.61 (1 H, br s), 6.03 (1 H, s), 7.14-7.38 (6 H. m), 7.97-8.08 (2 H. 

m). 

PREPARATION 197 
(2-Ftuoro-3-Pvridinvnphenyt .methanonfe 

30 'H NMR (CDCI3) d 7.32-7.38 (1 H, m). 7.47-7.50 (2 H. m), 7.61-7.67 (1 H, m), 7.78- 

7.82 (2 H, m), 7.98-8.07 (1 H, m). 8.38-8.42 (1 H, m). 

PREPARATION 19ft 
4-(1-hVdfOXV-1-methvl-«»thvlM>en?onitrite 
To a stirred suspension of anhydrous cerium (III) chloride (3.8g, 16 mmol) in 20 mL 
35 dry tetrahydrofuran at 0°C was added slowly dropwise a solution of 3.0M methyl magnesium 
chloride in tetrahydrofuran ( 10 mL, 31 mmol). The mixture was stirred at 0°C for 30 min. then 
a solution of Methyl 4-cyanobenzoate (2.0g, 12.4 mmol) in 20 mL dry tetrahydrofuran slowly 
dropwise. The mixture was stirred for an additional 30 min. at 0°C then quenched with 2.0 M 
acetic acid (-10 mL) added slowly dropwise. The mixture was poured into 200 mL water and 
40 extracted with ethyl acetate (2 X 200 mL). The organic extracts were combined, washed with 
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5 sodium bicarbonate solution (1 X 40 mL), water (2 X 40 mL), brine (1 X 40 mL), dried (MgS0 4 ) 
and concentrated in vacuo to give an oil. The oil was absorbed onto Silica Gel (10g) and 
washed with ethyl acetate/hexane (1:2, 1500mL). Concentration of the washings in vacuo 
afforded 1.75g (88%) 4-(1-hydroxy-1-methyl^thyl)-benzonitrile as a clear oil. 1 H-NMR 
(CDCI3): 5 7.60 (m, 4H), 1.58 (m, 6H). GC-MS (m/e, %): 161 (M 4 , 2), 146 (100). 
10 PREPARATION 199 

2^luoro-5-hvdroxv-benzonitrile 
To a solution of 2-Fluoro-5-methoxy-benzonitrile ( 4.0 grams, 26.5 mmole) in CH 2 CI 2 
(100 ml) at 0°C was added 1.0 M BBr 3 (29 ml, 29 mmole) dropwise, warmed to room 
temperature and stirred over night The mixture was poured into 300 ml ice water and stirred 
15 for 10 minutes. This was poured into 100 ml methylene chloride, and the layers were 
separated. The mixture was washed with water, dried over MgS0 4 , filtered, and concentrated 
to a solid (2.8 g). MW 137.12; MS (m/e) 137(M% 

The compound of Preparation 200 was prepared according to the procedure of 
Preparation 199 substituting the corresponding ether for 2-Fluoro-5-methoxy-benzonitrile. The 
20 duration of reaction was between 1 and 24 hours. 

PREPARATION 2 00 
3>Hydroxy>N t N-dimgthyl-^enz9mide 
MW 165.21 MS (m/e, %) 165(M\ 30), 121 (100). 

PREPARATION 201 
25 2-Fluoro-5-m^thoxy-ben2;Qpitriie 

A solution of 2-Chloro-1-fluoro-4-methoxy-benzene ( 10.4 grams, 65.0 mmole), CuCN 
(6.4 grams, 71.0 mmole) and N-methylpyrrolidinone (100 ml) was refluxed for 18 hours. An 
additional 2.3 g CuCN was added, and the mixture was refluxed for 40 hours. The mixture 
was poured into 300 ml ice water and stirred for 10 minutes. This was poured into 100 ml 
30 methylene chloride, and the layers were separated. The mixture was washed with water, 
dried over MgS0 4 , filtered, and concentrated to a solid (2.8 g). MW 137.12; MS (m/e) 137(M*). 

PREPARATION 202 
I^Dioxa-spirQl^gldec^ne-g-cqrbonitrile 
To a solution of 1 ,4-Dioxa-spiro[4.5]decan-8-one (2.0 grams, 12.8 mmole) and tosyl- 
35 methyl isocyanate (5.0 grams, 25.6 mmole) in dimethylformamide (25 ml) at 0°C was added 
1.0 M tBuOK in tButanol (25.6 ml) and stirrred at 0°C for 1 hour and room temperature over 
night. The mixture was diluted with water and extracted with diethyl ether. The combined 
extracts were washed with water and brine, dried over MgS0 4 , filtered, and concentrated to a 
solid which was purified via flash chromatography on silica using 30% ethyl acetate/ hexane 
40 as eluent to give a solid (1 .45 g). MW 167.209; MS (m/e) 168 (M*+1). 
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5 PREPARATION 203 

C-/4.5>Dich|Q r fwthi 9 P hen-2-y»>-methvlamine 

To a stirred suspension of 2-{4 t 5-Dichloro-thiophen-2-ylmethyl)-isoindole-1,3-dione 
(0.770 grams, 2.47 mmole) in methanol (30 ml) and tetrahydrofuran (10 ml) at room 
temperature was added hydrazine hydrate (0.395 grams, 12.3 mmole) and stirrred at room 

10 temperature over night A precipitate formed, and the mixture was concentrated to about 15 ml 
and filtered. The filtrate was poured into 100 ml water and extracted with diethyl ether. The 
combined extracts were washed with water and brine, dried over MgS0 4r filtered, and 
concentrated to an oil which was purified via flash chromatography on silica using 5% 
methanol/ methylene chloride as eluent to give an oil (0.341 g). MW 182.08; MS (rn/e) 183 

15 (M + +1). 

PREPARATION 204 
2-(4.5-DichtQrn-thi ophen.2-ylmethylV-isoindole-1.3>dionP 

To a stirred solution of (4,5-Dichloro-thiophen-2-yl)-methanol (0.660 grams, 3.60 
mmole), Phthaiimide (0.636 grams, 4.32 mmole), and triphenyl phosphene (1.1 gramsM^ 

20 mmole) in tetrahydrofuran (20 ml) at room temperature was added diethyl azodicarboxylate 
(0.395 grams, 12.3 mmole) and stirrred at room temperature over night The mixture was 
poured into 100 mi water and extracted with diethyl ether. The combined extracts were 
washed with 1 N NaOH, water and brine, dried over MgS0 4 , filtered, and concentrated to an 
oil from which triphenyiphosphine was crystalized out using diethyl ether/hexane. The mother 

25 liquor was concentrated to give a solid which was purified via flash chromatography on silica 
using 30% ethyl acetate/ hexane as eluent to give a yellow solid. This was triturated in 
hexane to give a white solid (0.772 g). MW 312.18; MS (m/e) 313 (M*+1). 

PREPARATION 205 
(4.S-Pichloro-thiophen-2^ y|).methanol 

30 To a solution of 4,5-Dich!oro-thiophene-2-carboxylic acid (0.500 grams, 2.53 mmole) 

and thionyl chloride (1.0 mi) in methylene chloride (10 ml) was refluxed for 3 hours. The 
mixture was concentrated to remove solvent and diluted with 15 ml dioxane and sodium 
borohydride (0.143 grams, 3.8 mmole) and refluxed for 3 hours. The mixture was cooled to 0 
°C and 3 ml water was added dropwise. The mixture was poured into 100 ml water. This was 

35 extracted with diethyl ether, washed with 1N NaOH, water, and brine, dried over MgS0 4 , 
filtered and concentrated to an oil which was purified via flash chromatography on silica using 
30% ethyl acetate/ hexane as eluent to give an oil (0.671 g). MW 183.06; MS (m/e) 184 
(M + +1). 
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5 PREPARATION 206 

A5>Dich»oro-thioDhene-2-carboxvlic acid 
Into a solution of sodium hydroxide (19.2 grams, 48.0 mmole) in water (30 ml) and ice 
(120 g) at -10°C was bubbled Cl 2 gas until 14.4 g was obtained. The solution was warmed to 
50°C and 1-(4,5-Dichloro-thiophen-2-yl)-ethanone (8.5 0 grams, 40.0 mmole) in dioxane (40 
10 ml) was added dropwise as the temperature rose to 80-90°C. This temperature was 
maintained for 30 minutes. The mixture was poured into 500 ml water. This was extracted 
with diethyl ether, and the aqueous was treated with NaHS0 3l then acidified to pH 1 with 
concentrated HCI. The resultant precipitate was filtered, and dried to give a white solid. (5.7 
g). MW 197.04; 1 H NMR (DMSO-d 6 ) d 7.731 (1 H, s). 
15 PREPARATION ?07 

i44^Dichloro-thioohen-2-vl>-ethanone 
To a solution of 1-Thiophen-2-yl-ethanone (5.0 grams, 40.0 mmole) in chloroform (50 
ml) at 20°C was added portionwise aluminum chloride (15.9 grams, 119.0 mmole). The 
mixture was stirred at 20 °C for 10 minutes and 1 M Cl 2 in carbon tetrachloride (120 ml) was 
20 added dropwise. The mixture was stirred at room temperature for 30 minutes and diluted with 
methylene chloride (300 ml) and washed with 1 N sodium hydroxide and water and dried over 
magnesium sulfate and concentrated to give a solid (8.5 g). MW 195.07; MS (m/e) 196 
(M + +1). 

PREPARATION 208 
25 2,BromQmeth yU3.5-dichloro-thiophene 

A solution of 3,5-Dichioro-2-methyl-thiophene (1.3 grams, 7.8 mmole), NBS (1.4 
grams, 7.8 mmole) and benzoyl peroxide (0.065 g) in carbon tetrachloride (40 ml) was 
refluxed for 18 hours. The mixture was cooled to 0 °C, diluted with 40 ml hexane and filtered. 
The filtrate was concentrated to an oil which was purified via flash chromatography on silica 
30 using hexane as eluent to give an oil (1 .06 g). MW 245.95; MS (m/e) 246 (M + +1 ). 

PREPARATION 209 
3 T 5-Dichloro ^-methyUthioDhene 
To a solution of 2-methylthiophene (7.0 grams, 70.0 mmole), in methylene chloride 
(50 ml) at room temperature was added S0 2 CI 2 dropwise. The mixture was stirred at room 
35 temperature over night, diluted with hexane (300 ml), washed with 1N NaOH, water and brine, 
dried over MgS0 4 , filtered and concentrated to an oil which was purified via vacuum distillation 
to give an oil. This was further purified via chromatography on silica using hexane as eluent 
to give an oil (1.32 g). MW 167.06; MS (m/e) 166 (M*-1). 
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5 PREPARATION 210 

243>Carfaamovl-pheno xv)>N-(2-chloro-benzyl)-nicotinic acicj 

A solution of 2-(3-Carbamoyl-phenoxy)-N-(2-ch!oro-ben2yl)-nicotinic acid ethyl ester 
(4.31 grams, 16.08 mmole) in ethanol (100 ml) and 1 N sodium hydroxide (40.21 ml) was 
refluxed for 4 hours. The mixture was concentrated to 1/3 volume, diluted to 300 ml with 
10 water, acidified to pH 3 with 1 H hydrochloric acid and filtered to isolate a white solid which 
was recrystalized from ethyl acetate/ hexane (3.8 g). M.P. 220-224°C; Anal, calcd. for 
C 13 H 10 N 2 O 4 : C, 60.45; H, 3.91; N, 10.85. Found: C, 61.70; H, 3.61; N, 10.69. 

PREPARATION 211 
3-Methoxv-N.N-dimethy l-benMmjflA 
15 Into a solution of 3-Methoxy-benzoyl chloride (5.0 g) in methylene chloride (50 ml) at 

0 °C was bubbled in dimethylamine gas for 5 minutes. The mixture was stirred at 0 °C for 30 
minutes, diluted with 300 ml methylene chloride, washed with water, dried over MgS0 4l 
filtered and concentrated to give an oil (4.8 g). MW 179.24; MS (m/e) 179 (M + ). 

PREPARATION 212 

20 2-r3-f2 i 2 l 2-Trifiuoro-1-hvdroxv-ethvl)-p henoxv1>ntcQtinic acid ethvl ester 

To a solution of 2-(3-Formyli>henoxy)-nicotinic acid ethyl ester (2.0 grams, 7.4 
mmole) in 0.5 M.trimethyl(trifluoromethyl)silane (18 ml) in tetrahydrofuran (20 ml) at 0 °C was 
added tetrabutyl ammonium fluoride (0.050 g). The mixture was stirred at 0 °C for 1 hour. To 
the mixture was added 1.0 N hydrochloric acid (10 ml) and stirred at room temperature for 30 
25 minutes. The mixture was poured into 200 ml water and extracted with diethyl ether. The 
combined extracts were washed with saturated NaHC0 3 , and water, dried over magnesium 
sulfate and concentrated to give an oil which was purified via flash chromatography on silica 
using 60 % ethyl acetate/ hexane as eluent to give an oil (1 .97 g). MW 341 .31 ; MS (m/e) 341 
(M*). 

30 PREPARATION 213 

2-F>uoro-441-hvdroxv-1-meth V l-ethyi ybenzon8trile 

To a stirred suspension of CeCI 3 (4.7 grams, 19.0 mmole) in tetrahydrofuran (30 ml) 
at 0 °C was added dropwise 3.0 M methyl magnesium chloride (6.0 ml, 19.0 mmole). The 
mixture was stirred at 0 °C for 45 minutes and 4-Acetyl-2-fluoro-benzonitrile (2.5 grams, 15.0 

35 mmole) in tetrahydrofuran (20 ml) was added dropwise. The mixture was stirred at 0°C for 1 
hour and quenched with 5 ml 2 N acetic acid added dropwise. The mixture was poured into 
200 ml water, acidified to pH 2 with 2 H acetic acid and extracted with ethyl acetate.. The 
combined extracts were washed with water and brine, dried over magnesium sulfate and 
concentrated to give an oil which was purified via flash chromatography on silica using 50 % 

40 ethyl acetate/ hexane as eluent to give an oil (1.95 g). MW 179.21 ; MS (m/e) 179 (M + ). 
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g PREPARATION 214 

j^A^^fyl-a-fluorft-^nzonitrile 

A mixture of 4-Bromo-2-fluoro-benzonitrile (5.0 grams, 20.0 mmole), butyl vinyl ether 
(12 5 grams, 124.0 mmole), triethylamine (4.0 grams, 40.0 mmole), dppp (0.453 grams, 1.1 
mmole), Thallium acetate (5.8 grams, 22.0 mmole) and Pd(OAc) 2 (0.224 grams, 1.0 mmole) in 
10 dimethylformamide (50 ml) under N2 was heated to 90 -C for 3 hours. An additional 0.453 g 
dpp and 0.244 g Pd(OAc) 2 was added and the mixture was heated to 90 °C for 4 hours. The 
mixture was cooled to room temperature, 25 ml 2 N hydrochloric acid was added and the 
mixture was stirred at room temperature for 30 hours. The mixture was poured into 300 ml 
water and extracted with diethyl ether. The combined extracts were washed with water and 
brine dried over magnesium sulfate and concentrated to give an oil which was purified via 
flash chromatography on silica using 30 % ethyl acetate/ hexane as eluent to give an oil (2.5 
g). 1 H-NMR (CDCI3): 6 2.63 (s, 3H), 7.73 (m, 2H). 7.81 (m, 1H). 

PRFPARATION 215 

A-Qxo-cvclo hft^ aner - arbon ' tli<e 

A solution of 1,4-Dioxa-spiro[4.5]decane*carbonitrile (2.0 grams, 12.8 mmole) and 2 
N hydrochloric acid (21.0 grams. 42.0 mmole) in tetrahydrofuran (30 ml) at room temperature 
was stirred over night The mixture was diluted with ethyl acetate, washed with water and 
brine dried over MgS0 4 , filtered, and concentrated to an oil which was purified via flash 
chromatography on silica using 10% ethyl acetate/ hexane as eluent to give an oil (0.800 g). 
25 MW 123.15. 

PREPARATION 216 

? W i.H V rirow-i-«»thyi^hvn.cv r i o h px.i-env imethvl1-HoinrtoM.3-dione 

To a stirred solution of 2-(4-Hydroxymethyl<yclohex-3^nyl)-propan-2-ol (5.765 

grams 34.270 mmole). Phthalimide (6.50 grams. 44.208 mmole). and triphenyl phosphene 

(11 60 grams, 44.208 mmole) in tetrahydrofuran (200 ml) at room temperature was added 

DIAD (9 010 grams. 44.552 mmole) dropwise, and the peach mixture was stirrred at room 

temperature over night. The mixture was quenched with 150 ml water and extracted with 2 X 

100 ml ethyl acetate. It was then concentrated to a yellow residue. This was taken up .n 

diethyl ether, diluted with hexane. chilled and filtered. The crude product was purified via flash 

35 chromatography on silica using 50% ethyl acetate/ hexane as eluent to give a yellow gum 

(5.73 g). MW 299.373; MS (m/e) 279 (M + -18). 

ppppARATION 217 

y^p. g n2ori,^ rii"«o»-s-vio ^ r) - ni rnfin8c aftirt ethvl ester 
A solution 2-Chloro-nicotinic acid ethyl ester (5.0 grams. 27.0 mmole). cesium 
carbonate (2.96 grams. 67.5 mmole) and Benzol1,3]dioxol-5*l (4.19 grams. 29.7 mmote) m 



30 



40 
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5 dimethylfbrmamide (80 ml) was heated to 65°C for 10 hours. The mixture was diluted with 
water and extracted with ethyl acetate. The combined extracts were washed with water and 
brine, dried over MgS0 4 , filtered, and concentrated to a solid (7.0 g). MW 287.275. 

PREPARATION 21fi 
2-F4-(1-Hydroxy-1^ethv^ 
10 To a stirr ed solution of 2-(4-Hydroxymethyl-cyclohex-3-enyl)-propan-2-ol (5.765 

grams, 34.270 mmole), Phthalimide (6.50 grams, 44.208 mmole), and triphenyl phosphene 
(11.60 grams, 44.208 mmole) in tetrahydrofuran (200 ml) at room temperature was added 
DIAD (9.010 grams, 44.552 mmole) dropwise, and the peach mixture was stirrred at room 
temperature over night The mixture was quenched with 150 ml water and extracted with 2 X 
15 100 ml ethyl acetate. It was then concentrated to a yellow residue. This was taken up in 
diethyl ether, diluted with hexane, chilled and filtered. The crude product was purified via flash 
chromatography on silica using 50% ethyl acetate/ hexane as eluent to give a yellow gum 
(5.73 g). MW 299.373; MS (m/e) 279 (MM 8). 

PREPARATION 219 

20 2-(4-Aminomethvl-cvclohe x-3-envh-prop a n^,o| 

A solutoin of 0.3 M methanotic hydrazine hydrate was prepared by adding hydrazine 
hydrate (1.96 g) to 204 ml methanol. This was added to 2-[4-(1-Hydroxy-1-me%l-ethyl)- 
cyclohex-1-enylmethyl]-isoindole-1,3-dione (5.73g, 19.140 mmole) and stirred at room 
temperature over night 5% hydrochloric acid was added and a precipitate was formed over 
25 two hours, which was filtered through celite and washed with water. The filtrate was poured 
into water and extracted with diethyl ether. The aqueous layer was basified to pH= 9 with 
sodium hydroxide and extracted with diethyl ether. The combined extracts were washed with 
water and brine, dried over MgS0 4l filtered, and concentrated to an oil which solidified on 
standing (0.188 g). M.P. 95-97 °C; MW 169.269. 
30 The compounds in Preparations 220-228 were synthesized in a manner analogous to 

that of Preparation 23 substituting the indicated phenol. 

Preparation 220 
2^3-QX Q-8nciqn-5-vloxv)>nrcntinic acid ethy l ester 
Prepared using 6-hydroxy-indan-1-one ( Phialas et al. J. Chem. Soc. Perkin Trans. 1, 
35 4, 1 984, 687-695). MS (m/e): 297 (M + ). 

Preparation 221 
2-f2-Methvt-benzothia zol-S.yloyy)-nicotinic acid ethyl ester. 
Prepared using 2-methyl-5-benzothiazo!ol. MS (m/e): 314 (M + ) 
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5 preparation 222 

2-(2-Methvl-benzothiazol-6-VoxvWnicotinic acid ethvl ester. 

Prepared using 2-methyl-6-benzothiazolol (Tardieu et. al. Helv. Chim. Acta, 75, 4, 
1992, 1185-1197). MS (m/e): 314 (M + ). 

Preparation 223 

10 2-(Benzothiazol-6-yloxy)-nicotinic acid ethyl ester. 

Prepared using benzothiazo!-6-ol (El'tsov et al. J. Gen. Chem. USSR 51, 1981, 1822- 
1831). MS (m/e): 301 (M + +1, 100). 

Preparation 224 
2-(Benzooxazol-6-yloxy)- nicotinic acid ethyl ester. 

15 Prepared using benzoxazol-6-ol (Cole et. al. Aust J. Chem. 39, 2, 1986, 295-301). 

MS (m/e): 284 (M + ) 

Preparation 225 
2-(3-Acetvl-4-chloro-phenoxy)-nicotinic acid ethyl ester. 

Prepared using 3-acetyl-4-chlorophenol. MS (m/e): 319 (M + ) 
20 Preparation 226 

2-(3-Acetvl-5-chloro-phenoxy)-nicotinic acid ethyl ester. 
Prepared using 1-(3-chloro-5-hydroxy-phenyl)-ethanone. MS (m/e): 319 (M + ) 

Preparation 227 

2-(3-Methvl-benzo-(d>isoxazol>5-vloxv)-nicotinic acid ethvl ester. 

25 Prepared from 5-hydroxy-3-methyl-benzo(d)isoxazole. MS (m/e): 299 (M*+1 , 100). 

Preparation 228 

2-(3-Methvl-benzo-rd)isoxazol»7-vloxvUnicotinic acid ethyl ester 

Prepared from 7-hydroxy-3-methyl-benz(d)isoxazole. MS (m/e): 298 (M + ) 

Preparation 229 

30 2-<2.3-Dihydro-benzof1.41dioxin-6-yloxy)-nicotinic acid ethyl ester 

Prepared from 2,3-Dihydro-benzo[1,4]dioxin-6-ol (Biosci. Biotech. Biochem., 56(4), 
1992, 630-635) 

MS: m/e 302 (M + +1) 

Preparation 230 

35 3-acetvl-4-chlorophenol 

A mixture of 3-acetyl-4-chloroanisole (6.3 g, 0.03 mol.), (Atkinson et al. J. Med. 
Chem. 26, 10, 1983, 1353-1360) and pyridine hydrochloride (19.4 g, 0.17 mol.) was heated at 
220°C for 2 hrs. The mixture was poured into water (200mL) and extracted with ethyl acetate 
(2X200mL). The organic extracts wer combined, washed with water (40mL), brine (40mL), 
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5 dried (MgS0 4 ) and concentrated to give an oil. Chromatography on Silica Gel eluting with 
ethyl acetate/hexanes (1:1) gave 5.1 g oil. MS (m/e): 172/170 (M\ 100). 

Preparation 231 
7-hvdroxv-3-methvl-benz(dy s Q y ay nip 
A mixture of 7-methoxy-3-methyl-benz(d)isoxazo!e (2.9 g t 0.017 mmol.) (Borsche et. 
10 al. Justus Liebigs Ann. Chem. 570, 1950, 155, 163) in glacial acetic acid (15 mL) and 48% 
hydrobromic acid (15 mL) was refluxed for 6 hrs. The mixture was concentrated to give 4.0 g 
solid. MS (m/e): 227/229 (M*+HBr), 149(M + ). 

Preparation 232 
143-chloro-S-hvdroxy-ph envn-ethanonfr 
15 A mixture of 1-(3-chloro-5-methoxy-phenyl)-ethanone (14.3 g, 0.08 mol.) and pyridine 

hydrochloride (44.8 g, 0.39 mol.) was heated at 220°C for 2 hrs. The mixture was poured into 
water (200 mL) and extracted with ethyl acetate (2X200 mL). The organic extracts were 
combined, washed with water (40 mL), brine (40 mL) and concentrated to give an oil. Flash 
Chromatography on Silica Gel eluting with ethyl acetate/hexanes (1:1) gave 6.6g solid. MS 
20 (m/e): 170/172 (M + ). 

Preparation 2?3 
1-(3-chloro-5Hnethoxv-Phenvh-ethanon e 

A mixture of trifluoromethanesulfbnic acid 3-chloro-5-methoxy -phenyl ester (26.5 g, 
0.091 mol.), butyl vinyl ether (59 mL, 0.46 mol.), 1,3-Bis(diphenyl-phosphinopropane) (1.1 g, 
25 0.003 mol.), palladium acetate (0.51 g, 0.002 mol.) and triethylamine (28 mL, 0.20 mol.) in 
dimethylforamide (90 mL) was heated at 80°C for 4 hrs. The mixture was poured into water 
(400 mL) and extracted with diethyl ether (2X400 mL). The organic extracts were combined, 
washed with 1N hydrochloric acid (80 mL), 1N sodium hydroxide (80 mL), water (80 mL), 
brine (80 mL), dried (MgS0 4 ) and concentrated to give an oil. Rash Chromatography on Silica 
30 Gel eluting with ethyl acetate/hexanes (1 :9) gave 14.3 g solid. MS (m/e): 184/186 (M*). 

Preparation 234 

Trifluoromethanesulfonic a cid 3-chloro-5-methoxv -phenyl ester 

To a stirred solution of 3-chloro-5-methoxyphenol (15g, 0.09 mol.), triethylamine (31 
mL, 0.23 mol.) and 4-dimethyIaminipyridine (1.1g, 0.009 mol.) in methylene chloride (200mL) 
35 at -78°C was added dropwise, trifluoromethanesulfonic anhydride (20 mL, 0.118 mol.). The 
mixture was allowed to slowly warm to room temperature over 2 hrs., then diluted with 
methylene chloride (400 mL) and washed with water (100 mL), dried (MgS0 4 ) and 
concentrated to give an oil. Flash Chromatography on Silica Gel eluting with ethyl 
acetate/hexan s (1:9) gave 26.6 g oil; MS (m/e): 290 (M*). 
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5 Preparation 235 

5-hydroxv-3-methvl-benzo(dVisoxazole 

A mixture of 5-Methoxy-3-methyl-benzo(d)isoxazole (4.9g, 0.03 mo!.) in 48% 
hydrobromic acid (20 mL) and acetic acid (20 mL) was refluxed for 4 hrs. The mixture was 
concentrated to give 6.2g solid. MS (m/e): 149 (M + ). 
10 Preparation 236 

5-Methoxy-3-methyl-benzo(d)isoxazole 
A mixture of 1-(2-Hydroxy-5-methoxy-phenyl)-ethanone-0-acetyl oxime (15.3g, 0.069 
mol.) in pyridine (50 mL) was refluxed for 4 hrs. The mixture was poured into water (800 mL), 
acidified with concentrated hydrochloric acid to pH 1, then extracted with ethyl acetate (2X800 
15 mL). The organic extracts were combined, washed with 1 N hydrochloric acid (100 mL), 1N 
sodium hydroxide (100 mL), water (100 mL), brine (100 mL), dried (MgS0 4 ) and concentrated 
to give an oil. Flash Chromatography on Silica Gel eluting with ethyl acetate/hexanes (1:2) 
gave 5.9 g solid. MS (m/e): 163 (M + ). 

Preparation 237 

20 1-(2-Hydroxy«5»tnethoxy-pheny1)-ethanone-Q-acetyl oxime 

A mixture of 1-(2-Hydroxy-5-methoxy-phenyl)-ethanone oxime (13.7g, 0.076 mol.) and 
acetic anhydride (50 mL) was heated at 50°C for 10 min. The mixture was cooled to 0°C, 
filtered, and the filtrant washed with water (50 mL) and dried to give 1 5.5g solid. MS (m/e): 224 
(M + +1), 164 (100). 
25 Preparation 238 

1 -(2-Hydroxy- 5-methoxy-phgny H-ethanoflQ oxim? 
A mixture of 2-Hydroxy-5-methoxyacetophenone (15.0g, 0.09 mol.), potassium 
hydroxide (23.6g, 0.36 mol.) and hydroxylamine hydrochloride (9.4g, 0.14 moL) in water (300 
mL) was refluxed for 2 hrs. The mixture was poured into ice and acidified with 1N hydrochloric 
30 acid to pH 1. The resulting precipitate was filtered and dried to give 13.7g solid. MS (m/e): 182 
(M + +1, 100). 

The compounds in Preparations 238-247 were synthesized in a manner analogous to 
that of Preparation 45. 

Preparation 239 

35 2-(3-Oxo-indan-5-yloxy)-nicotinic acid 

MS (m/e): 269 (M + ) 

Preparation 240 
2-(2-Methyl-benzothiazol-5-yloxy)-nic tlnic acid 

MS(m/e):287(M + +i, 100) 
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5 Preoarati n241 

242-IVIethvl4)enzoth8azol-6-vloxvWni C nV nir a oirf 

MS (m/e): 287 (M + +1, 100) 

Preparation 242 
2-(Benzothiazol-6-vloxy^ nicQtinic aciri 

10 MS(m/e):273(M + +1) 

Preparation 243 
2-fBenzooxazol-6-vloxvl-nicotjnir arid 
MS (m/e): 256 (M*), 211 (100) 

Preparation 244 

15 2-(3-Acetyl-4-chloro-phenoxv^nicotinic a rrri 

MS (m/e): 292/290 (M + , 100) 

Preparation 245 
2-(3-Acetvl-5-chloro^henoxvlnicntimc g^jj 
MS (m/e): 292/290 (M\ 100) 
20 Preparation 246 

2>f3-Methvl-benzo-(d)isoxazol-5-vloxYV nicotinic acid 
MS (m/e): 270 (M + +1,100) 

Preparation 247 
2-(3-Methvi>benzo-(d)isoxazo»-.7-vioxyWni cotinic acid 
25 MS (m/e): 270 (M + +1 , 100) 

Preparation 248 
2-( 2.3-Pihydro-benzori .41dioxin-6-vloxvl-nicotinic acid 
MS: m/e 274 (M + +1) 

Preparation 249 

30 (SM«M44-AminomethyUp henvn-ethanoL 

To a stirred solution of (SH-)-4-(1-Hydroxy-ethyl)-benzonitrile (2.2 g, 0.015 mol.) in 
tetrahydrofuran (20 mL) at 0°C was added dropwise a 1.0M solution of lithium aluminium 
hydride in tetrahydrofuran (45 mL, 0.045 mol.). The mixture was refluxed for 30 min. then 
cooled to 0°C then quenched with methanol (5 mL) added dropwise. The mixture was diluted 
35 with chloroform (300mL) and washed with water (40 mL). The resulting suspension was 
filtered through Celite and the organic extract of the filtrate separated, dried (MgS0 4 ) and 
concentrated to give 2.0 g solid, otg (CHCI 3 ) - 40.3°. 



WO 98/45268 



PCT/IB98/00315 



-104- 

5 Preparation 250 

(SH-)-4-<1-Hydroxy-ethyl)-ben2onitrile. 

To a stirred solution of 4-acetylbenzonitrile (3.0g, 0.021 mol.) and a solution of 10 M 
(R)-2-Methyl-CBS-oxazaborolidine in toluene (1.0 mL, 0.001 mol.) in tetrahydrofuran (50 mL) 
at room temperature was added dropwise a solution of 2.0M Borane-Dimethylsulfide complex 

10 in tetrahydrofuran (9.0 mL, 0.017 mol.) over 30 min. The mixture was stirred at room 
temperature for 1 hr., cooled to 0°C, then quenched with methanol (10 mL) added dropwise. 
The volume was reduced by half, diluted with diethyl ether (300 mL) and washed with pH 4 
buffer (40 mL), water (40 mL), brine (40 mL), dried (MgS0 4 ) then concentrated to give an oil. 
Flash Chromatography on Silica Gel eluting with ethyl acetate/hexane (2:3) to give 2.2 g clear 

15 oil. a D (CHCI 3 )- 40.0° 

Preparation 251 
fR)-^4-)-1-f4-Aminomethvl-phenvl)-ethanol. 

Prepared in an analogous manner to that of Preparation 247 starting with (R)-(+)-4-( 1 - 
Hydroxy-ethyl)-benzonitrile which is obtained from 4-acetylbenzonitrile using 1.0 M (S)-2- 
20 Methyl-CBS-oxazaborolidine in toluene in an analogous fashion as in Preparation 248. 

Preparation 252 
frans-2-(AminQmethvl-cyclohexv»V propan»2-oL 
A mixture of fra/?s-(4-(1-Hydroxy-1-methyl-ethyl)-cyclohexylmethyl)-carbamic acid 
benzyl ester (8.3 g, 0.027 mole) and Pearlman's catalyst (400 mg) in ethyl acetate (100 mL) 
25 and methanol (25 mL) was shaken in a Parr Apparatus under 40 psi hydrogen at room 
temperature for 1 hr. The mixture was filtered through Celite and the filtrate concentrated to 
give 5.1 g white solid. MS (m/e): 171 (M\ 100). 

Preparation 253 

f/an^d-fl-Hvri rnY Y^l-methvl -ethvn-cvclohexvlmethvn-carbamic acid benzyl 

30 ester. 

A mechanically stirred suspension of anhydrous cerium (111) chloride (29.8 g, 0.12 
mol.) in tetrahydrofuran was refiuxed for 10 min., cooled to 0°C, and a solution of frans-4- 
(Benzyloxycarbonyiamino-methyl)-cyclohexanecarboxyiic acid ethyl ester (35.8 g, 0.11 mol.) 
in tetrahydrofuran (200 mL) was added dropwise foliwed by a solution of 3.0 M 
35 methylmagnesium chloride (121 mL, 0.363 mol.) in tetrahydrofuran added dropwise. The 
mixture was stirred at 0°C for 1 hr., then quenched with 2N acetic acid added dropwise. The 
mixture volume was reduced by half, poured into water (800 mL) and acidified with 2N acetic 
acid to pH 3. then extracted with ethyl acetate (2 X 800 mL). The organic extracts were 
combined, washed with sodium bicarbonate (100 mL), water (1Q0mL), brine (100 mL), dried 
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5 (MgS0 4 ), and concentrated to give an oil. Flash Chromatography on Silica Gel eluting with 
ethyl acetate/hexanes (2:3) gave 8.34 g solid. MS (m/e): 323 (M*+NH 3 , 100) 

Preparation 254 

<rans-4>fBen2 V|oxYcarbonvlamin o- m et h vl^cvcloheYanecarboicylig acid ethyl 

ester. 

10 To a stirred solution of frans-4-Aminomethyl-cyclohexanecarboxylic acid ethyl ester 

(23.8 g, 0.11 mol.) and triethylamine (34 mL, 0.24 mpi.) in dioxane (100 mL) at room 
temperature was added N-(Benzyloxycarbonyloxy)succinimide (26.7 g, 0.11 mol.). The 
mixture was stirred at room temperature for 18 hr., poured into water (800 mL) and extracted 
with ethyl acetate (2 X800 mL). The organic extracts were combined, washed with 0.5 N 
15 sodium hydroxide (100 mL). 0.5 N hydrochloric acid (100 mL), water (100 mL), brine (100 
mL), dried (MgS0 4 ), and concentrated to give 36.0 g solid. MS (m/e): 337 (M*+NH 3 , 100). 

Preparation 255 
(RM-^frans-1-r4>Amin omethyl->cyc»ohexvlWethanot. 
A mixture of (R)-(-)-(trans^1-Hydroxy-ethyl-)cyclohexyimethyl)carbamic acid benzyl 
20 ester (870 mg, 2.98 mmol.) and Pearlman's Catalyst (100 mg) in ethyl acetate (100 mL) and 
methanol (25 mL) was shaken in a Parr Apparatus under 40 psi hydrogen at room 
temperature for 1 hr. The mixture was filtered through Celite and the filtrate concentrated to 
give 484 mg oil. oq (CHCI 3 ) - 1.6° 

Preparation 25? 

25 (RH-Hfr?n^1>Hvdroxv^thvl-)cvctohexvlmethvncarb a m ic acid benzy l ester 

To a stirred solution of (^rans-4-Acetyl-cyclohexylmethyl)-carbamic acid benzyl ester 
(1.0 g, 3.46 mmol.) and (S)-2-Methyl-CBS-oxazaborolidine monohydrate (102 mg, 0.34 mmol.) 
in tetrahydrofuran (15 mL) at 0°C was added dropwise a 2.0 M solution of Borane- 
Dimethylsulfide complex (1.4 mL, 2.77 mmol.) in tetrahydrofuran over 20 min. The mixture 

30 was stirred at 0°C for 30 min., then quenched with methanol (10 mL). the mixture volume was 
reduced by half, poured into water (200 mL) and extracted with ethyl acetate (2 X 200 mL). 
The organic extracts were combined, washed with pH 4 buffer (40 mL), water (40 mL), brine 
(40 mL), dried (MgS0 4 ) and concentrated to give an oil. Flash Chromatography on Silica Gel 
eluting with ethyl acetate/hexanes (1:1) gave 870 mg solid a D (CHCI 3 ) - 0.8° 

35 Preparation 257 

«ya^4-Acetv»-cvclohexvlmethvn>carbamic acid benzvl ester 
To a stirred solution of (fcrans-4-(Methoxy-methyl-carbamoyl)-cyclohexylmethyl)- 
carbamic acid benzyl ester (5.8 g, 0.017 mol.) in tetrahydrofuran (100 mL) at 0°C, was added 
dropwise a solution of 3.0M Methylmagnesium chloride in tetrahydrofuran (13 mL, 0.038 mol.). 

40 The mixture was stirred at 0°C for 1 hr., then quenched with 2 N acetic acid added dropwise. 



WO 98/45268 



PCT/IB98/0031S 



-106- 

5 The mixture was poured into water (300 mL) and extracted with ethyl acetate (2 x 300 mL). 
The organic extracts were combined, washed with 0.5 N hydrochloric acid (80 mL), water (80 
mL), brine (80 mL), dried (MgS0 4 ) and concentrated to give an oil. Flash Chromatography on 
Silica Gel eluting with ethyl acetate/hexanes (2:3) gave 2.0 g solid. MS (m/e): 307 (M*+NH 3 , 
100). 

10 Preparation 258 

(tfans-4-(IViethoxy-methvUcarbamovh-cvclohexvlmethvn-carbamic acid benzyl 

ester, 

To a stirred solution of f/ans-4-(Benzyloxycarbonylamino-methyl)-cyclohexane 
carboxylic acid (16.7 g, 0.057 mol.), N.O-dimethylhydroxylamine hydrochloride (6.2 g, 0.063 

1 5 mol.), triethylamine (9 mL, 0.063 mol.) and 1-hydroxy-benzotriazole hydrate (8.5 g, 0.063 mol.) 
in dimethylformamide (200 mL) at room temperature was added 1-(3-(dimethylamino)-propyi)- 
3-ethylcarbodiimide hydrochloride (13.1 g, 0.068 mol.). The mixture was stirred at room 
temperature for 72 hrs., poured into water (800 mL) and extracted with ethyl acetate (2 X 800 
mL). The organic extracts were combined, washed with 1N sodium hydroxide (80 mL), 1N 

20 hydrochloric acid (80 mL), water (80 mL), brine (80 mL), dried (MgS0 4 ) and concentrated to 
give an oil. Flash Chromatography on Silica Gel eluting with ethyl acetate/hexanes (3:2) gave 
5.8 g oil. MS (m/e): 352 (M*+NH 3 , 100). 

Preparation 259 

ffans^Benzvloxvcarbonylamin o>methyn-cvc1ohexane carboxylic acid. 

25 To a stirred solution of frans-4-(Aminomethyl)-cyclohexane carboxylic acid (10.0 g, 

0.063 mol.) and potassium carbonate (30.5 g, 0.22 mol.) in dioxane (200 mL) and water (200 
mL) at room temperature was added benzyl chloroformate (11 mL, 0.08 mol.). The mixture 
was stirred at room temperature for 18 hrs., poured into water (800 mL) and washed with 
diethyl ether (800 mL). The aqueous extract was acidified and the resulting precipitate filtered 
30 and dried to.give 16.7 g white solid. MS (m/e): 309 (M + +NH 3 , 100). 

Mass spectra were determined by the GC-MS, AMPI, APCI or thermospray method. 
All 1 H NMR were taken on 400 MHz instruments. 

EXAMPLE 1 

244-Fluoro-DhenoxvVN-thiophen-2-vltnethvl-nicotinamide 

35 To a stirred solution of 2-(4-Fluoro-phenoxy)-nicotinic acid (0.300 grams, 1.29 

mmole) and NMM (0.137 grams, 1.35 mmole) in dry methylene chloride (15 ml) at -10°C was 
added isobutyl chloroformate (0.164 grams, 1.35 mmole). After 30 minutes at -10°C 2- 
aminomethylthiophene (0.152 grams, 1.35 mmole) was added and the mixture was allowed to 
warm to room temperature over night The mixture was poured into water and extracted with 

40 ethyl acetate. The combined organics were washed with 1 H sodium hydroxide and water, 
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5 dried over MgS0 4 , filtered, and concentrated to give a clear oil that was purified by 
chromatography on silica gel eluting with 30% ethyl acetate/ hexane to give a solid. 
Recrystalization from ethyl acetate/ hexane gave white crystals (0.326 g). MP. 89-91°C; MS 
(m/e) 329 (MVl). 

The compounds of Examples 2-9 were prepared according to the procedure of 
10 Example 1 substituting the corresponding amine for 2-aminomethylthiophene. The duration of 
reaction was between 1 and 24 hours. 

EXAMPLE 2 

2-(4-FlMoro-Phenoxv>-N-furan-2-vlmethyUni CQ ti na miriP 

MP. 71-73°C; Anal, calcd. for C 17 H 13 N 2 0 3 F: C, 65.38; H ( 4.20; N, 6.97. Found: C, 
15 65.53; H, 4.34; N, 9.31. 

EXAMPLE 3 

(R)f-)2-(4-Fluoro-phenoxv^N-n-(4-methoxv-ph envh-ethvn-nicotinamide 

MP. 101-103°C; Anal, calcd. for C 12 H l9 N 2 0 3 F: C, 68.84; H. 5.23; N, 7.65. Found: 
C68.46, H, 5.20; N, 7.62. 
20 EXAMPLE 4 

(SH+) 2-(4-Fluoro-phenoxv)-N-ri^^ 
MP. 97-99°C; Anal, calcd. for C 21 H 19 N 2 0 3 F: C, 68.84; H, 5.23; N, 7.65. Found: 
0,68.84; H, 5.17; N, 7.71. a D = +54.2° (O0.2, chloroform) 

EXAMPLE 5 

25 N-(2-Chtoro-6-fluoro>benzvn-2-l4-fluor D>phenoxy)-nicotinamide 

MP. 115-118°C; Anal, calcd. for C 19 H 13 N 2 0 2 F 2 CI: C, 60.89; H, 3.50; N t 7.47. Found: 
C, 60.63; H, 3.45; N, 7.38. 

EXAMPLE 6 

fSW-)2>r4-Fluoro-phenox y>-N-f14htophen>2-yl-^thyiynicotinamide 

30 MP. 59-61°C; Anal, calcd. for C 1B H 15 N 2 S0 2 F: C, 63.14; H, 4.42; N, 8.18. Found: C, 

63.21; H t 4.34; N, 8.16. a D = -26.5° (C=0.3 f chloroform) 

EXAMPLE 7 

mH^^4-Fluoro-DhenoxyUN-(1-thioDhen-2 -vl-ethvn-nScotinamide 

MP. 60-62°C; Anal, calcd. for C 18 H l5 N 2 S0 2 F: C, 63.14; H, 4.42; N, 8.18. Found: C, 
35 62.75; H, 4.27; N, 8.06. a D = +26.2° (C=0.4, chloroform) 
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5 EXAMPLE 8 

M. p.(sx:hinrn.thiophpn.2.yn.cthvn -^fl"o^hpnovv\-n»cotinamWe 

MP. 87-89°C; Anal, calcd. for C 18 H 14 N 2 S0 2 CIF: C, 57.37; H, 3.74; N, 7.43. Found: C, 

57.51; H, 3.68; N, 7.48. 

EXAMPLE 9 

10 N^2-Chloro-bftngvl^-2-(4-fl uoro-phenoxvUnicotinamide 

M.P. 118-120°C; Anal, calcd. for C 19 H, 4 N 2 0 2 CIF: C, 63.96; H, 3.95; N, 7.85. Found: C, 
63.54; H, 3.96; N, 7.72. 

EXAMPLE 10 

M-(2-Chloro.b«»n7yn-2-<2.4-ri ifliioro-phenoyvt-nicotinami(»e 

15 To a stirred solution of 2-(2,4-difluoro-phenoxy)-nicotinic acid (0.300 grams, 1.19 

mmole) and NMM (0.133 grams, 1.31 mmole) in dry methylene chloride (15 ml) at -10"C was 
added isobutyl chloroformate (0.202 grams. 1.31 mmole). After 20 minutes at -10°C 2- 
chlorobenzylamine (0.202 grams, 1.43 mmole) was added and the mixture was allowed to 
warm to room temperature over night. The mixture was poured into water and extracted with 
20 ethyl acetate. The combined organics were washed with 1 H NaOH, water and brine, dried 
over MgS0 4 , filtered and concentrated to give a clear oil that was purified by chromatography 
on silica gel eluting with 30% ethyl acetate/ hexane to give a solid. Recrystalization from ethyl 
acetate/ hexane gave a solid (0.295 g). M.P. 122-124-C; Anal, calcd. for C 19 H 13 N 2 0 2 F 2 CI: C. 
60.89; H, 3.50; N, 7.47. Found: C, 60.77; H, 3.44; N, 7.38. 
25 EXAMPLE 11 

N-<2-Chloro-benzvn-2-t3 -fluoro.phenoxv>-nicotinamWe 
To a stirred solution of 2-(3-Fluoro-phenoxy)-nicotinic acid (0.300 grams, 1.29 mmole) 
and NMM (0.144 grams, 1.41 mmole) in dry methylene chloride (15 ml) at -10°C was added 
isobutyl chloroformate (0.193 grams, 1.41 mmole). After 20 minutes at -10°C 2- 
30 chlorobenzylamine (0.219 grams, 1.55 mmole) was added and the mixture was allowed to 
warm to room temperature over night The mixture was poured into water and extracted with 
ethyl acetate. The combined organics were washed with 1 U NaOH, water and brine, dried 
over MgS0 4 , filtered and concentrated to give a solid that was purified by chromatography on 
silica gel eluting with 30% ethyl acetate/ hexane to give a white solid. Recrystalization from 
35 ethyl acetate/ hexane gave a solid (0.328 g). M.P. 1 15-1 17°C; Anal, calcd. for C 19 H 14 N 2 0 2 CIF: 
C, 63.96; H. 3.95; N, 7.85. Found: C, 64.04; H, 3.92; N, 7.85. 

EXAMPLE 12 

H- f^^[nro-benzv»-^ -(pyriHin-3-vloxv)-nic tinamide 
To a stirred solution of 2-(pyridin-3-yloxy)-nicotinic acid (0.300 grams, 1.39 mmole), o- 
40 chlorobenzylamine (0.216 grams. 1.53 mmole), and 1 -hydroxy benzotriazole hydrate (0.207 
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5 grams, 1.53 mmole) in dry dimethylformamide (15 ml) was added (3-(dimethylamino)-propyl)- 
3-ethylcarbodimide hydrochloride (0.319 grams,. 1.67 mmole) and stirred over night. The 
mixture was diluted with 200 ml ethyl acetate washed with 1 N NaOH, water and brine, dried 
over MgS04, filtered and concentrated to give an oil that was purified by chromatography on 
silica gel eluting with 5% methanol/methylene chloride. Recrystalization from ethyl acetate/ 
10 hexane gave a white solid (0.275 g). MP. 123-125"C; Anal, calcd. for C 18 H 14 N 3 0 2 CI: C, 
63.63; H, 4.15; N, 12.37. Found: C. 63.19; H, 3.85; N, 11.67. 

The compounds of Examples 13-44 were prepared according to the procedure of 
Example 12 substituting the corresponding amine for o-chlorobenzylamine. The duration of 
reaction was between 1 and 24 hours. 
15 EXAMPLE 13 

N-(4-IVIethvl-benzy») -2-(DVridin^-v»oxv>-nicotinamiriP 
M.P. 91-93°C; Anal, calcd. for C 19 H 17 N 3 0 2 : C. 71.46; H. 5.37; N, 13.16. Found: C, 
71.51; H,' 5.40; N, 13.26. 

EXAMPLE 14 

20 N-n-(5-Chloro-thiophen-2-vl>-ethvn-24p vridin-3-v>oxvV-nicotinamida 

MP. 74-76°C; Anal, calcd. for C 17 H 14 N 3 S0 2 CI: C, 56.75; H, 3.92; N, 11.68. Found: C, 
56.54; H, 4.06; N, 11.80. 

EXAMPLE 15 

N.Furan-2-vlmethvl-2^pvridin-3-vloicv\-ni C otin a mid^ 

25 MP. 84-86°C; Anal, calcd. for C 16 H 13 N 3 03: C, 65.08; H, 4.44; N, 14.23. Found: C, 

65.04; H, 4.50; N, 14.55. 

EXAMPLE 16 

N-(5-Chloro-thiophen-2-vlmethvn-2-(pyridin-3-yloxy>-nicotinamide 

MP. 110-112°C; Anal, calcd. for C 16 H 12 N 3 S0 2 CI: C, 55.57; H, 3.50; N, 12.15. Found: 
30 C, 55.23; H, 3.57; N, 12.45. 

EXAMPLE 17 

N-f1-<5-Methvl-thiophen-2-vlV-et hvn-2-<pyridin-3-v>oxvWnlcotinamide 

MP. 162-164°C; MS (m/e) 340 (M + +1). 

EXAMPLE 18 

35 N-(5-Me<hvl-thiophen-2-Vlmethyl)-2-(Pvridin-3-vloxv>-nic 0 tin a mM B 

MP. 111-113 0 C; Anal, calcd. for C 17 H 1S N 3 S0 2 : C, 62.75; H. 4.65; N, 12.91. Found: C, 
62.77; H, 4.67; N, 12.50. 
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5 EXAMPLE 19 

N^S-Mi»thvl-furan-2-v lmethvn-2-<Dvridin-3-vloxv>-nicotinamlde 

M.P. 65-67 0 C; Anal, calcd. for C 17 H 15 N 3 0 3 : C, 66.01; H, 4.69; N, 13.58. Found: C, 

65.77; H, 4.90; N, 13.28. 

EXAMPLE 20 

10 N-f3-Methvt-thiophen-2-vlmethvl\-2-(Dv ridin.3-vloxv^-nicotinamide 

M.P. 89-91°C; Anal, calcd. for C 17 H 15 N 3 S0 2 : C, 62.75; H, 4.65; N, 12.91. Found: C, 
62.71; H, 4.64; N, 12.80. 

EXAMPLE 21 

M-<A-Chloro-thiftnhen-2.vlmeth yn-2.<avridin-3-vloxvt.nicotinaniide 

15 M.P. 118-120°C; Anal, calcd. for C 16 H 12 N 3 S0 2 CI: C, 55.57; H, 3.50; N, 12.15. Found: 

C, 55.50; H, 3.89; N, 11.37. 

EXAMPLE 22 

N-Ben2ofb1th in phen-2-vlmB th Y»-2-(pyridin-3-vloxv)-nicotinamide 

M.P. 93-95'C; Anal, calcd. for C2oH 15 N 3 S0 2 : C, 66.47; H, 4.18; N. 11.63. Found: C. 
20 66.00; H, 4.19; N, 11.66. 

EXAMPLE 23 

N-(S-Chloro-fun»n.2-vlmethv» )-2.«Dvridin-3-vloxv>-niC0tinamidg 

M.P. 80-82°C; Anal, calcd. for C 16 H 12 N 3 0 3 CI: C, 58.28; H, 3.67; N, 12.74. Found: C, 

58.52; H, 3.73; N, 12.80. 
25 EXAMPLE 24 

2^Pyridin-3-vlnYYWN.thia7 nl-2.yliTiethvl-nicotinamid6 

M.P. 94-96'C; MS (m/e) 313 (M + +1). 

EXAMPLE 2S 

0. (P Y ririinAYloYvUN- f^2 2.2.trmunrf>-ftthoxvWbenzvn-niC0tinatnide 

30 M.P. 98-100°C; Anal, calcd. for CaHnN&F* C, 59.55; H, 4.00; N, 10.42. Found: C, 

59.74; H. 3.92; N, 10.53. 

EXAMPLE, ?6 

M^2.Fhinm-benzvlV2-<pyridin-3-v loxvWnicotinamide 

M.P. 90-92°C; Anal, calcd. for C 1B H 14 N 3 0 2 F: C, 66.87; H, 4.36; N, 13.00. Found: C, 
35 67.08; H, 4.23; N.13.07. 

EXAMPLE 27 

M^-Difluoromftthoxv-benzy l>-2.<pvridin-3-vloxvVniCOtinamide 

M.P. 91-93°C; Anal, calcd. for C 19 H 15 N 3 0 3 F 2 : C. 61.46; H, 4.07; N, 11.32. Found: C, 
61.47; H, 3.84; N, 11.24. 
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5 EXAMPLE 28 

N-(4-Fluoro-benzvn-2-fDvridin-3-vlQxv\ .n8cotlnamiriA 

M.P. 129-131'C; Anal, calcd. for C 1B H 14 N 3 0 2 F: C, 66.87; H, 4.36; N, 13.00. Found: C, 
66.63; H, 4.42; N, 13.04. 

EXAMPLE?*) 

10 N-t4-Methoxv-benzvl)-2-fpvridin-3-vloyv>-n icotinamidP 

M.P. 62-64°C; Anal, calcd. for C 19 H 17 N 3 0 3 : C. 68.05; H, 5.11; N. 12.53. Found: C, 
68.20; H, 4.96; N, 12.58. 

EXAMPLE 30 

2-fPvridin-3-vloxv>.N-<5.trmuQromethYl.thioDhen.2.vl m ethvn^iie 0 tin a miri B 

15 M.P. 122-124°C; Anal, calcd. for C 17 H 1 2N30 2 SF 3 : C, 53.82; H, 3.19; N, 11.08. Found: 

C, 54.44; H, 3.22; N, 11.10. 

EXAMPLE 31 

N-f2-Chloro-benzyl)-2-<p yridin-3-vloxy>.nlcotinatTi8de 

M.P. 174-176°C; Anal, calcd. for C 18 H 14 N 3 0 2 OHCI; C. 57.46; H, 4.02; N, 11.17. 
20 Found: C, 57.16; H, 4.11; N, 11.09. 

EXAMPLE 32 

N-f5-FluQro-thiophen-2-vlmethvl>-2-fPvridin-3-vl OX y)-nirotin a ^irfp 

M.P. 99-101°C; Anal, calcd. for C 16 H 12 N 3 0 2 SF: C, 58.35; H, 3.67; N. 12.76. Found: C, 
58.35; H, 3.55; N, 12.71. 
25 EXAMPLE 33 

N-(2^>XO-2.3-dihvdro.1H.indol.S.vlmethvlU24Dvridin .3.vloxv>-nicotinamiriP 
M.P. 109-111°C; Anal, calcd. for C 20 H 16 N 4 O 3 : C, 66.66; H, 4.47; N, 15.55. Found: C, 
65.92; H, 4.56; N, 14.84. 

EXAMPLE 34 

30 N-(3.5-Di-tert-butvl-4-hvdroxv-benzvl) -2-<pvridin-3-vloxvUnicotinamidP 

M.P. 42-44°C; Anal, calcd. for C 26 H 31 N 3 0 3 : C, 72.03; H, 7.21; N, 9.69. Found: C, 
71.19; H, 7.22; N, 9.79. 

EXAMPLE 35 

N-r5-f1-Hvdroxv-1-methvl-cth V n.thiQph en-2.vimethyn-2-fpvridin.3.y lny Y ). 
38 nicotinamide 

M.P. 110-112°C; Anal, calcd. for C l9 H 19 N 3 S0 3 : C, 61.77; H, 5.18, N, 11.37. Found: C, 
61.63; H, 5.40; N, 10.60. 
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5 EXAMPLES 

N-fA-«1-Hvd rQxv-1-methvl-ethvn-benzvn.2.(Dvridin-3-vloxv>-nicotinamide 

MP. 79-81°C; Anal, calcd. for C 21 H 21 N 3 0 3 : C, 69.41; H, 5.82; N, 11.56. Found: C, 
69.19; H, 5.85; N, 11.58. 

EXAMPLE 37 

10 4- ({[2-(Pyridin.3.vloxv>-Dyridine-3-car bonyn-amino>-methy»-benzoicacid methyl 

ester 

M.P. 125-127°C; Anal, calcd. for C2oH 17 N 3 0 4 : C, 66.11; H, 4.72; N, 11.56. Found: C, 
65.83; H, 4.52; N, 11.39. 

EXAMPLE 38 

15 N-f3-Chloro^- f1-hvdroxv-1-methv>-ethvn-benzvn-2-(pvridin-3-v»oxv>- 

njcptinamide 

M.P. 139-141°C; Anal, calcd. for C 21 H2oN 3 0 3 CI: C, 63.40; H. 5.07; N, 10.56. Found: C, 
63.24; H, 4.85; N, 10.21. 

i 

EXAMPLE 39 

20 N-f2.Chloro^-f1-hvdroxv-1- methvl^thvn-benzvn-2-(Dvridin-3-vloxv). 

nicotinamide 

MS (m/e) 400/398 (M*+1); 1 H NMR (400mhz, CDCI 3 ) d 1.54 (s, 6H), 4.73 (d, 2H). 
7.16-7.56 (m, 6H), 8.16 (d, 1H), 8.34 (m , 1H), 8.49 (dd, 2H), 8.61 (d , 1H). 

EXAMPLE 40 

25 2-^Pyridin-3-yloxv^-N44-(2.2.2-trifluoro -1-hydroxv-ethvn-benzvl1-nicotinamide 

MS (m/e) 404 (M + +1); 1 H NMR (400mhz, CDCi 3 ) d 4.70 (dd. 2H), 4.98 (dd, 1H), 7.16- 
7.56 (m, 7H). 8.00 (m, 1H), 8.18 (dd , 1H), 8.28 (d, 1H), 8.43 (m, 1H), 8.60 (dd, 1H). 

EXAMPLE 41 

N-(4-Hydroxy-chroman-7-y»methvl)-2-(pyridin-3-yloxy)-nic otinamide 

30 M.P. 134-136°C; Anal, calcd. for C 21 H 19 N 3 0 4 : C, 66.83; H, 5.07; N, 11.13. Found: C, 

66.50; H, 4.90; N, 11.60. 

EXAMPLE 42 

N-^1-Hvdroxv.cvc lobutvn-benzvn-2-(pvridin-3-vloxv)-nicotinamide 

M.P. 116-118°C; Anal, calcd. for C^H^O* C, 70.83; H, 5.64; N, 11.19. Found: C, 
35 70.41; H, 5.67; N, 10.97. 

E X AMP L E 43 

N^A41-Hvdroxy-prop-2-vnyn-ben2yll-2-(pvridin-3-v lQxy>.nteotlnamide 

MS (m/e) 360/344 (M + +1); 1 H NMR (400mhz, CDCI 3 ) d 4.69 (d, 2H), 5.19 (m, 1H), 
7.15-7.53 (m, 8H), 7.99 (m, 1H), 8.18 (dd , 1H), 8.35 (dd, 1H), 8.49 (d. 1H), 8.63 (dd, 1H). 
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5 EXAMPLE 44 

N-r3-Chloro-5-(1-hvdrox^ 

vloxvl-nicotinamide 

MP. 74-76°C; Anal, calcd. for C l9 H 18 N 3 0 3 SCI: C, 56.50; H, 4.49; N, 10.40. Found: C, 
56.79; H t 4.68; N, 9.64. 
10 EXAMPLE; 45 

2^Pvridin-3-vloxv)-N-(1-thioDhen-2>yl..e thv»^nicotinamid ft 
To a stirred suspension of 2-(pyridin-3-yloxy)-nicotinic acid (0.300 grams, 1.39 
mmole) and NMM (0.155 grams, 1.53 mmole) in dry methylene chloride (15 m!) at -10°C was 
added isobutyl chloroformate (0.208 grams, 1.53 mmole). After 20 minutes at -10°C 1- 
15 Thiophen-2-yl-ethylamine (0.195 grams, 153 mmole) was added and the mixture was allowed 
to warm to room temperature over night The mixture was diluted with 200 mi ethyl acetate, 
washed with 1 N sodium hydroxide and water, dried over MgS04, filtered and concentrated to 
give an oil that was purified by chromatography on siiica gel eluting with 5% 
methanol/methylene chloride to give a solid. Recrystaiization from ethyl acetate/ hexane gave 
20 a white solid (0.191 g). MP. 90-92°C; Anal, calcd. for C 17 H 15 N 3 0 2 S C, 62.75; H, 4.65; N, 
12.91. Found: C, 62.51; H, 4.69; N, 13.10 

The compounds of Examples 46-47 were prepared according to the procedure of 
Example 45 substituting the corresponding amine for 1-Thiophen-2-yl-ethylamine. The 
duration of reaction was between 1 and 24 hours. 
25 EXAMPLE 46 

(SU+)-2-(Pvridin-3-vlox^ 
M.P. 196-198°C; Anal, calcd. for C l7 H 15 N 3 0 2 S*HCI: C, 56.43; H, 4.46; N, 11.61. 
Found: C, 59.48; H, 5.49; N, 10.04. a D = +28.3° (C=0.2, methanol). 

5XAN1PIE47 

30 (R)(-)-2-fPvndm-3-vloxv>-N-(1-thiophen>2- vl^thvl^ntcotin a mid e 

M.P. 197-199°C; Anal, calcd. for C 17 H 15 N 3 0 2 S*HCI: C. 56.43; H, 4.46; N, 11.61. 
Found: C, 57.55; H, 5.12; N, 10.62. Oo = +17.9° (O0.1, methanol). 

g X AMPU=48 

2-(S-ChlQro-pvridin-3-vloxv)-N-/4-methvl-benz yn-nlcotinamide 

35 To a stirred solution of 2-(5-chloro-pyridin-3-yloxy)-nicotinic acid (0.180 grams, 0.78 

mmole), 4-methylbenzylamine (0.104 grams, 0.86 mmole), and 1-hydroxybenzotriazole 
hydrate (0.116 grams, 0.86 mmole) in dry dimethylformamide (5 ml) was added 1-(3- 
(dimethylamino)-propyl)-3-ethylcarbodiimide chloride hydrochloride (0.165 grams, 0.86 
mmole) and stirred for 18 hours. The mixture was poured into 100 ml water and extracted with 

40 ethyl acetate. Th combined organics were washed with water and brine, dried over MgS0 4 , 
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5 filtered and concentrated to give an oil that was purified by chromatography on silica gel 
eluting with 5% methanol/methylene chloride. Recrystalization from ethyl acetate/ hexane 
gave light pink crystals (0.211 g). M.P. 119-12rC; Anal, calcd. for C 19 H 16 N 3 0 2 CI: C, 64.50; H, 
4.56; N, 11.88. Found: C, 64.44; H, 4.47; N, 11.94. 

The compounds of Examples 49-60 were prepared according to the procedure of 

10 Example 48 substituting the corresponding amine for 4-methylbenzylamine. The duration of 
reaction was between 1 and 24 hours. 

EXAM P LE ^ 

2-f5-Chloro-pvridin-3-vloxy^-N-ri-f5-chlo ro-thioohen-2-v»-ethvn-nicotinamide 

M.P. 110-112°C; Anal, calcd. for C 17 H 14 N 3 0 2 SCI 2 : C, 51.66; H, 3.57; N, 10.63. Found: 
15 C, 51.49; H, 3.51; N, 10.41. 

EXAMPLE 50 

2^5-Chloro-pyridin-3-vloxy)-N-T1-(5-methvl-thioD hen-2.vn-ethvn-nicotinamide 

M.P. 75-77°C; Anal, calcd. for C 18 H 16 N 3 0 2 SCI: C, 57.83; H, 4.31; N, 11.24. Found: C, 
57.88; H, 4.42; N, 11.42. 
20 EXAMPLE 51 

2-(S-Chloro-pvridin-3-yloxvl-N-fS-chloro4hiophen-2-ylmethyn-n icotinamide 

M.P. 125-127°C; Anal, calcd. for C^H^NaOjSCV. C, 50.54; H, 2.92; N, 1 1 .05. Found. 
C, 50.42; H, 2.99; N, 11.07. 

EXAMPLE 52 

25 2-<5-Chloro-pyridin-3.vloxy)-N-(S.methyl-thiophen-2 -ylmethvh-nicotinamide 

M.P. 81-83°C; Anal, calcd. for C 17 H 14 N 3 0 2 SCI: c, 56.75; H, 3.92; N, 11.68. Found: C, 
56.94; H.4.07; N, 11.19. 

EXAMPLE S3 

2-ffi-Chloro-Dvridin-3-yloxvVN-f5-methvl-fu ran-2-vlmethvn-nicotinamide 

30 M.P. 103-105 e C; Anal, calcd. for C 17 H 14 N 3 0 3 CI: C, 59.40; H, 4.10; N, 12.22. Found: C, 

59.50; H, 4.15; N, 12.08. 

EXAMPLE 54 

g.(^Chlni^ pyridin^-ytoxy^43-m Bthyl4hioohen-2-vlmethvn.nicotinamide 

M.P. 1 1 5-1 17°C; Anal, calcd. for C 17 H„N 3 S0 2 CI: C, 56.75; H. 3.92; N, 11.68. Found: 
35 C, 56.75; H, 4.02; N, 11.37. 

EXAMPLE 55 

? ^^nhlnrn-pyridin^. yloxvt-N-/4.chloro-thioDhen-2-vlmethvl>-nicotinamide 

M.P. 94-96°C; MS (m/e) 380/382 (M + +1 ). 
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5 EXAMPLE 56 

N-BenTOfb1thiophen-2-vlmethvl-2->5-cht o ro-pvridin-3-vioyy) .nirntin a ^irto 

M.P. 160-162°C; Anal, calcd. for C2oH M N 3 S0 2 CI: C, 60.68; H. 3.56; N, 10.61. Found: 
C, 60.90; H, 3.67; N, 10.49. 

EXAMPLE 57 

10 N-(5-Chloro.furan-2-vlmethvlt-2.f5^.hlnrn - P vriditi.3. V lnxv>-nicotinamirii> 

M.P. 111-113°C; Anal, calcd. for C^HuNjOsCIj: C, 52.77; H. 3.04; N, 11.54. Found: 
C, 53.04; H, 3.16; N, 11.21. 

EXAMPLE 58 

2-(5-Chloro.pvridin-3-vloxvl-N-cvclohexvl methy l-nirftHn a miria 

15 M.P. 95-97°C; Anal, calcd. for C^N-ACI: C, 62.52; H, 5.83; N, 12.15. Found: C, 

62.51; H, 5.80; N, 12.10. 

EXAMPLE S9 

2-(5-Chloro-Pvridin-3-vloicv>-N.f4-f1.hvdroxY. 1.methvl-athyn-bengyn- 
nicotinamide 

20 M.P. 78-80"C; Anal, calcd. for C 21 H2oN 3 0 3 CI: C, 63.40; H, 5.07; N, 10.56. Found: C, 

63.24; H. 5.00; N, 10.33. 

EXAMPLES 

N-f3-Chtoro-5-(1-hvdroxv-1-methvl^thvl>4hiQphi»n .2-vlmethyll.2-/S.chtero. 
PVridin-3-vloxv)-nicotinamidc 

25 M.P. 72-74°C; Anal, calcd. for C 19 H 17 N 3 0 3 SCI 2 : C, 52.66; H. 3.91; N, 9.59. Found: C, 

50.27; H. 4.10; N. 9.01. 

EXAMPLE 61 

N-f5-Ch|oro-thiophen-2-vlmet hvlt-2-/4-fluoro-phenoxy)-nicotinamide 

To a stirred solution of 2-(4-Fluoro-phenoxy)-nicotinic acid (0.200 grams, 1.02 
30 mmole), C-(5-Chloro-thiophen-2-yl)-methylamine (0.151 grams, 1.02 mmole), and 1- 
hydroxybenzotriazole hydrate (0.138 grams, 1.02 mmole) in dry dimethylformamide (3 ml) was 
added 1-(3-dimethylamino)-propyl)-3-ethylcarbodiimide hydrochloride (0.212 grams, 1.11 
mmole) and stirred over night The mixture was poured into 100 ml water and extracted with 
ethyl acetate. The combined organics were washed with 1J4 NaOH, water and brine, dried 
35 over MgS0 4l filtered and concentrated to give an oil that was purified by chromatography on 
silica gel eluting with 30% ethyl acetate/ hexane. Recrystalization from ethyl acetate/ hexane 
gave a white solid (0.216 g). M.P. 91-93"C; Anal, calcd. for C 17 H 12 N 2 0 2 SFC1: C, 56.28; H, 
3.33; N, 7.72. Found: C, 56.34; H, 3.36; N, 7.41. 
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5 The compounds of Examples 62-91 were prepared according to the procedure of 

Example 61 substituting the corresponding amine for C-(5-Chloro4hiophen-2-yl)-methylamine. 
The duration of reaction was between 1 and 24 hours. 

EXAMPLE 62 

N-<4-Chloro-thiophen-2-ylmethylV2-r4-fluoro-phenoxv)-n!cotinamide 

10 M.P. 99-1 01 °C; Anal, calcd. for C 17 H 12 N 2 S0 2 FCI: C, 56.28; H, 3.33; N, 7.72. Found: 

C, 56.40; H, 3.38; N, 7.60. 

EXAMPLE 63 

N-(5>Chloro-furan-2-vlmethvn-2-(4-fluoro-phenoxv>-nicotinamide 

M.P. 116-118°C; Anal, calcd. for C 17 H l2 N 2 0 3 FCI: C, 58.89; H, 3.49; N, 8.08. Found: C, 
15 59.07; H, 3.53; N, 7.97. 

EXAMPLE 64 

N-<2.3-Difluoro-benzvl^2-(4-fluoro-phenoxv^nicotinamide 

M.P. 71-73°C; Anal, calcd. for C 15 H 13 N 2 0 2 F3: C, 63.69; H, 3.66; N, 7.82. Found: C, 
63.60; H, 3.64; N, 7.70. 
20 EXAMPLE $5 

N-Benzo[b1thiophen-2-ylmethyl-2-f4-fluoro-phenoxy>-nicotinamide 

M P. 109-111°C; Anal, calcd. for C 2l H 15 N 2 0 2 SF: C f 66.65; H, 4.00; N, 7.40. Found: C, 
66.52; H, 4.02; N, 7.24. 

EXAMPLE 66 

25 N>f3.5-Difluoro-benzvl^2->(4-fluoro-phenoxv>-n8cotinamide 

M.P. 1 16-1 18°C; Anal, calcd. for C 15 H 13 N 2 0 2 F3: C, 63.69; H, 3.66; N, 7.82. Found: C, 
65.57; H, 4.24; N, 7.73. 

EXAMPLE 67 

2^4-Fiuoro^phenoxv)-N-(2.4.6-trifluoro-benzyiynicotinamide 

30 M.P. 128-130°C; Anal, calcd. for C 19 H 12 N 2 0 2 F 4 : C, 60.64; H, 3.21; N, 7.44. Found: C, 

60.83; H.3.15; N, 7.25. 

EXAMPLE 68 

N-(3.4-Dichioro-thloDhen-2-ytmethyh-2-(4«fluoro-phenoxy>-nicotinamide 

M.P. 132-134°C; Anal, calcd. for C^H^NzSOzClzF: C, 51.40; H, 2.79; N, 7.05. Found: 
35 C, 51.36; H, 2.86; N, 7.05. 

EXAMPLE 69 

N^3-ChlorQ4hiophen>2-vlmethvn-2^4-fluoro-Phenoxv>-nicotinamide 

M.P. 134-136°C; Anal, calcd. for C 17 H 12 N 2 S0 2 CIF: C, 56.28; H, 3.33; N, 7.72. Found: 
C, 56.17; H, 3.30; N, 7.70. 
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5 EXAMPLE 70 

N-<2-Chloro-bgn7y H-2-f4-fluoro-benzyloxvt-nicotinamirio 

M.P. 64-66'C; Anal, calcd. for C 20 H 16 N 2 O 2 CIF: C, 64.78; H, 4.35; N, 7.55. Found: C, 
64.88; H, 4.36; N, 7.48. 

EXAMPLE 71 

1° 2-(4-Fluoro-phenoxv>-N-MH-indol-5-v»m ethvh-nicotinamMi» 

M.P. 128-130°C; Anal, calcd. for C 21 H 16 N 3 0 2 F: C, 69.80; H, 4.46; N, 11.63. Found: C, 
69.46; H, 4.29; N, 11.55. 

EXAMPLE 72 

2-(4-Fluoro.phenoxv>-N^4-nitro.bengvl>.nirnti ff ^ rr iH a 

15 M.P. 155-157°C; Anal, calcd. for C 19 H 14 N 3 0 4 F: 'H NMR (400mhz, CDCI 3 ) d 4.80 (d, 

J=6.02 Hz. 2H), 7.21 (m, 5H). 7.51 (m, 2H), 8.20 (m, 3H), 8.35 (s.broad , 1H), 8.65 (m. 1H). 

EXAMPLE 73 

2-(4-Fluoro-phenoxv>-N-<2-oxo-2 .3-dihvdro-1H-indol-5-ylmethvlV-nicQtinamide 

M.P. 180-182°C; Anal, calcd. for C 21 H 16 N 3 0 3 F: C, 66.84; H, 4.27, N, 11.13. Found: C, 
20 66.31; H, 4.31; N, 10.76. 

EXAMPLE 74 

2-f4-Fluoro-phenoxvt.N-f2-oxo-2.3^ihvdro-ben2Qo x azol-6.vl)^icot;namlde 
M.P. 289-291°C; Anal, calcd. for C 19 H 12 N 3 0 4 F: C, 62.47; H, 3.31, N, 11.50. Found: C, 
61.83; H, 3.08; N, 11.56. 
25 EXAMPLE 75 

S-ffR-(4-Fluoro-phenoxYt-Pvrldine-3-carbonvn.aminoVm e thvh-1H.indQle-2: 

carbox 

vlic acid ethyl ester 

M.P. 185-187°C; Anal, calcd. for C^H^C^F: C, 66.51; H, 4.65, N, 9.98. Found: C, 
30 66.61; H, 4.66; N, 9.55. 

EXAMPLE 76 

N-(3.5-Di-tert-butvl-4-hydroxy-ben zvn-2-f4-fluoro-phenoxy)-nicotinamiri«» 

M.P. 45-47 <> C; Anal, calcd. for C^N^F: C, 71.98; H, 6.93, N, 6.22. Found: C, 
72.05; H, 7.08; N, 6.28. 
35 EXAMPLE 77 

2-t4-Flupro-phenoxY>-N44^1-hvdroxv-1-methv».ethvlU^n2 v ll.nicotin a mid g 

M.P. 106-108°C; Anal, calcd. for CaH^NjOjF: C, 69.46; H, 5.56, N, 7.36. Found: C, 
69.39; H, 5.48; N, 7.16. 
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5 EXAMPLE 78 

2^4-Fluoro-phenow^N44.hvd roin/^.S^imethvl-benzvn-nicotinamide 

MP. 142-144'C; Anal, calcd. for C 21 H 19 N 2 0 3 F: C, 68.84; H. 5.23, N, 7.65. Found: C. 
68.42; H, 5.23; N, 7.61. 

EXAMPLE 79 

10 2-<4-Fluoro-phenoxv)-N-f5-M.hvdroxv.1-methvl-ethv»-furan-2-vlmethY)1- 
nlcotinamide 

MP. 88-90°C; Anal, calcd. for C^H^CF: C, 64.86; H. 5.17, N, 7.56. Found: C, 
64.50; H, 4.99; N, 7.69. 

EXAMPLE, 80 

15 N.f5.(1-EthvM-hvdroxv-Dropy»Mhiophe n-2-ylmethyll-2-(4-fluoro-PhgHOXV)- 
nicotinamide 

MP. 95-97°C; Anal, calcd. for ChHhNASF: C, 63.75; H, 5.59, N, 6.76. Found: C, 
63.42; H, 5.27; N, 7.07. 

EXAMPLE 81 

20 N.f4^hloro^1-hYdroxv-1 ^^hvl-ethvlMhiophen-2-vlmethvn-2-(4-fl<ioro- 

phenoxvl-nicotinamide 

MP. 115-117»C; Anal, calcd. for C 20 H 18 N 2 O 3 SCIF: C, 57.08; H, 4.31, N, 6.66. Found: 
C, 57.03; H, 4.10; N, 6.75. 

E X AMPLE 82 

25 N-f1-f4-BrQmo^hgnv»-ethy n-2-<4-fluoro-phenoxv>-nicotinamide 

MP. 120-122°C; 1 H NMR (CDCI 3 ) d 1.60 (3 H, d, J = 6.85 Hz), 5.25 (1 H, m), 7.1-7.5 
{9 H, m). 8.10 (1 H, bs), 8.20 (1 H, m), 8.60 (1 H, m). 

EXAMPLE 83 

7-^d-Fliioro-nhenoxv)-N-f4-<1.methoxy-1-methyl^thvn-be nzyn.nieQtinamide 

30 Anal, calcd. for C^H^OjF: MS (m/e) 395 (M + +1); 'H NMR (CDCI 3 ) d 1.50 (6 H, s), 

3.05 (3 H, s), 4.72 (2 H. d, J= 5.81 Hz), 7.1-7.4 (9 H. m), 8.2 (9 H, m). 8.65 (1 H, m). 

EXAMPLE 84 
N.p.Chloro.S-H-hvdroxv.1- mftthy^ 
ph^fflfYl-nicotinamide 

35 MP. 85-87°C; Anal, calcd. for CmH^NjOsSCIF: C, 57.08; H, 4.31, N, 6.66. Found: C, 

57.30; H, 4.36; N, 6.46. 
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5 EXAMPLE as 

2-(4-Fluoro-Dh6noxv>.N.f4-M.hvdrox V .r vclQbutyl).h < »n2vn.nicotin a mi riA 

M.P. 95-97°C; Anal, calcd. for C^H^N^F: C, 70.40; H, 5.39, N, 7.14. Found: C, 
70.28; H, 5.45; N, 7.03. 

EXAMPLE 86 

10 N-f2-Chloro-4-<1-hvdroxv.1.methvl.ethvl Vb6nzvn.2.(4.flu Q ro. n hfen Q yyl. 
nicotinamide 

M.P. 102-104°C; Anal, calcd. for C^H^C-aFCI: C, 63.69; H, 4.86, N, 6.75. Found: 
C, 63.69; H. 4.99; N, 6.72. 

EXAMPLE 87 

15 N-(4-Azetidin-1-vl-benzvl>.2-f4-fluorQ- ohenoxv>.nicotinatnide 

M.P. 128-129°C; Anal. Calcd for C^H^C-aF: C, 70.01; H. 5.34; N, 11.13. Found: 
C, 69.64; H, 5.27; N, 11.13. 

EXAMPLE 88 

2-(4-F|uoro.phenoxv)-N-r4-f3-hvdro)cv.azetidtn.1. y»-ben?vn.nieotinamide 

20 M.P. 157-159°C; *H NMR (CDCI 3 ) d 2.08 (1 H, d, J = 7 Hz), 3.62-3.65 (2 H, m), 4.09- 

4.16 (2 H, m), 4.59 (2 H, d. J = 5 Hz). 4.70-4.75 (1 H, m), 6.42 (2 H, d, J = 8 Hz), 7.07-7.24 (7 
H, m), 8.03 (1 H, br s), 8.16-8.18 (1 H, m), 8.61-8.64 (1 H. m); MS (m/e) 394 (M*+1). 

EXAMPLE 89 

2-f4-Fluoro-DhenoxvUN-(4.DviTolidin-1.ylJiP nzvh.nicotinamidft 

25 M.P. 127-128°C; 'H NMR (CDCI 3 ) d 1.93-2.03 (4 H, m), 3.21-3.30 (4 H, m), 4.59 (2 H, 

d, J = 5 Hz), 6.43-6.60 (2 H, m), 7.06-7.24 (7 H, m), 8.00 (1 H, br s), 8.16-8.18 (1 H, m), 8.62- 
8.64 (1 H, m); MS (m/e) 392 (M*+ 1). 

EXAMPLE 90 

2-f4-Fluoro-phenoxyWN.(4-piDeridin.1.y |-benzyiynicotinamide 

30 M.P. 118-119°C; 1 H NMR (CDCI3) d 1.51-1.74 (6 H, m), 3.09-3.15 (4 H, m), 4.61 (2 H, 

d, J = 5 Hz), 6.82-6.90 (2 H, m), 7.05-7.24 (7 H, m), 8.04 (1 H, br s), 8.17-8.18 (1 H, m). 8.62- 
8.64 (1 H, m); MS (m/e) 406 (M*+ 1). 

EXAMPLE 91 

2-(4-Fluoro-PhenoxvUN44^iorphQtin^l.yl.h ftnzvn.nicotinamiriB 

35 M.P. 163-165°C; Anal. Calcd for CsjH^NaOsF: C, 67.80; H, 5.44; N, 10.31. Found: 

C, 67.42; H, 5.38; N, 10.37. 

EXAMPIE92 

2-(4-F|uoro-phenoxvV-N»r4-(4-oxo-piperidin.1.vnA enzvn.n8cQtinamid«» 
The crude product was further treated in a refluxing mixture of 2:5 aqueous I N 
40 hydrochloric acid solution: tetrahydrofuran for 2 days to effect hydrolysis of the ketal; work-up 
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5 was accomplished by partitioning the mixture between EtOAc and saturated aqueous sodium 
hydrogencarbonate solution, drying the organic layer (MgS0 4 ), and evaporation. M.P. 138- 
139°C;Anal. Calcd for C 24 H 22 N 3 0 3 F: C, 68.72; H, 5.29; N, 10.02. Found: C, 68.60; H, 5.22; 
N, 10.01. 

EXAMPLE 93 
pjCQtingrnide 

1 H NMR (DMSO-d 6 ) d 1.04 (6 H, S), 2.98 (3 H, s), 3.32 (2 H, s), 4.01 (2 H, d, J = 6 
Hz), 7.01-7.11 (2 H, m), 7.06-7.25 (7 H, m), 8.07-8.16 (2 H. m), 8.85 (1 H, t, J = 6 Hz); MS 

(m/e)424(M + +1). 
15 EXAMPLE 94 

2.(4-Fluoro-phenQxv\-N-r4-(2>methvl-ri.31dioxolan-2-v>Vbenzvl1-nicot inamide 

M.P. 78-80°C; MS (m/e) 408 (M*). 

EXAMPLE 95 

N^14-Dioxa-sDiror4^ 

20 M.P. 88-90°C; MS (m/e) 487 (M + +1 ). 

EXAMPLE 96 

M-(4.5>Dichloro-thiophen-2-vlmethvh-244 .fluoro-Dhenoxv>-nicotinamide 

M.P. 127-129*C; Anal. Calcd for C^^C^FSC^: C, 51.40; H, 2.79; N, 7.05. 
Found: C, 51.65 H, 3.01; N, 6.93. 
25 EXAMPLE 97 

N-( 3 r 54Dichloro-thiophen-2-vlme ^ 

M.P. 132-134°C; MS (m/e) 397 (M + ). 

EXAMPLE 98 

2^5-Chloro-pyridin-3>vloxy)-N-cyclopropvtmethvl-nippt'inaniM e 

30 To a stirred solution of 2-(5-chloro-pyridin-3-yloxy)-nicotinic acid (0.200 grams, 0.88 

mmole), aminomethylcyclopropane hydrochloride (0.094 grams, 0.88 mmole), triethylamine 
(0.089 grams, 0.88 mmole) and 1 -hydroxy benzotriazole hydrate (0.119 grams, 0.88 mmole) in 
dry dimethylformamide (3 mi) was added 1-(3-dimethylamino)-propyl)-3-ethylcarbodiimide 
hydrochloride (0.164 grams, 0.96 mmole) and stirred over night. The mixture was poured into 

35 100 ml water and extracted with ethyl acetate. The combined organics were washed with 1 H 
NaOH, water and brine, dried over MgS0 4 , filtered and concentrated to give an oil that was 
purified by chromatography on silica gel eluting with 2.5% methanol/methylene chloride. 
Recrystalization from ethyl acetate/ hexane gave a white solid (0.163 g). M.P. 105-107°C; 
Anal, calcd. for C 15 H 14 N 3 0 2 CI. C, 59.31; H, 4.65; N, 13.83. Found: C, 59.41; H, 4.68; N, 13.44. 
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5 Example 99 

2^3-Cvano^fluoro>DhenoxvWN-f2-fluorQ^1-hy ri roxv-1^ethy|^thvlUbenzyn" 
nicotinamide 

Prepared from 2-(3-Cyano-4-fluoro-phenoxy)-nicotinic acid and 2-{4-Aminomethyl-3- 
fluoro-phenyl)-propan-2-o! according to methods analogous to those used in Example 318. 
10 MP:157-159°C, MS: m/e422 (M*+1) 

EXAMPLE; 100 
2^5-Chioro-pyridin-3-vtoxvWnicotinic acid benzyl P*t* r 
A 15 ml flask was charged with 2-(5-chloro-pyridin-3-yloxy)-nicotinic acid (0.056 
grams, 0.22 mmole), benzyl alcohol (0.052 grams, 0.44 mmole), 4-DMAP (~ 3 mg), 1-(3- 
15 dimethylaminopropyl)-3-ethyI carbodiimide hydrochloride (0.048 grams, 0.25 mmole), diethyl 
ether (4 ml) and pyridine (1 ml) and stirred at room temperature. After 1 hour the mixture was 
concentrated under reduced pressure and purified by column chromatography on silica gel 
eluting with 9/1 ethyl acetate/ hexane to give 0.060 g of the title compound as a colorless oil. 
AnaL calcd. for C l8 H 13 CIN 2 0 3 : M.S. m/z [M+] 341; 1 H NMR (CD 3 OD) d 4.58 (s, 2H), 7.45 (m, 
20 7H), 7.71 (s, 1 H), 8.28 (m, 2 H), 8.38 (m, 2 H). 

The compounds of Examples 101-102 were prepared according to the procedure of 
Example 100 substituting the corresponding alcohol for benzyl alcohol. The duration of 
reaction was between 1 and 6 hours. 

EXAMPLE 101 

25 "2-(5-ChIoro-Dvridin-3 -vloxvWnicotinic acid d-fluoro-benzyl ester 

Anal, calcd. for C 18 H 12 N 2 0 3 CIF; M.S. m/z [M+] 359; 'H NMR (CD 3 OD) d 4.56 (s, 2H), 
7.88 (m, 2H), 7.29 (m, 2 H), 7.47 (m, 2 H), 7.72 (s, 1 H), 8.37 (m, 3 H). 

EXAMPLE 102 

2-f5-Chloro-Dvridtn -3-vloxY)-nicotinic acid 3.5-dffluoro-benzvl ester 

30 Anal, calcd. for C 18 H t1 N 2 03CIF 2 ; M.S. m/z [M+] 377; 1 H NMR (CD 3 OD) d 4.59 (s, 2H), 

6.77 (m, 2H), 6.85 (m, 3 H), 7.07 (m, 1 H), 7.30 (m, 1 H), 8.35 (m, 2 H). 

EXAMPLE 103 

2-f4-F|uoro-phenoxv^N44-hvdroxv-benzvlV-n8cotin a miriA 

A solution of 1 M boron tribromide (1.7 ml, 1.7 mmole) in methylene chloride was 
35 added over 2 minutes to a solution of 2-(4-Fluoro-phenoxy)-N-(4-methoxy-benzyi)- 
nicotinamide (0.200 grams, 0.568 mmole) in dry methylene chloride at - 78°C. The resulting 
slurry was allowed to warm to room temperature over night. The reaction was quenched with 
water (5 ml) and diluted with thyl acetate. The organics were filtered, washed with water and 
brine, dried over Na 2 S0 4t filtered and concentrated to an oil which was purified by 
40 chromatography on silica gel eluting with 60% ethyl acetate/ hexane. Recrystalization from 
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5 ethyl acetate/ hexane gave white crystals (0.0.058 g). MP. 185-187°C; Ana!, calcd. for 
C 19 H 15 N 2 0 3 F: C, 67.45; H, 4.47; N, 8.28. Found: C, 67.24; H, 4.45; N, 8.28. 

The compound of Example 104 was prepared according to the procedure of Example 
103 substituting the corresponding ether for 2-(4-Fluoro-phenoxy)-N-(4-methoxy-benzyl)- 
nicotinamide. The duration of reaction was between 1 and 24 hours. 
10 EXAMPLE 104 

N^4-Hydroxy-benzyl)-2^pvridin-3-yloxy>-nicotinamide 

M.P. 156-158°C; Anal, calcd. for C 18 H 15 N 3 0 3: C. 67.28; H, 4.70; N, 13.08. Found: C, 
66.86; H, 4.57; N, 12.89. 

EXAMPLE 105 

15 2>(3^Nitro-phenoxyVN-r4-(2.2.24rifluoro^thoxy)-benzylVnicotinamide 

To a stirred solution 2-{3-Nitro-phenoxy)-nicotinic acid (0.200 grams, 0.77 mmole), 4- 
(2,2 t 2-Trifluoro-ethoxy)-benzylamine (0.173 grams, 0.85 mmole), and 1 -hydroxy benzotriazole 
hydrate (0.125 grams, 0.92 mmole) in dry dimethylformamide (4 ml) was 1-(3-dimethylamino)- 
propyl)-3-ethylcarbodiimide chloride hydrochloride (0.192 grams, 1.00 mmole) and stirred over 

20 night. The mixture was diluted with 50 ml water and extracted with ethyl acetate. The 
combined organics were washed with 1 N NaOH, water and brine, and concentrated to give a 
yellow solid that was purified by chromatography on silica gel eluting with 35% methanol/ 
methylene chloride. Recrystalization from ethyl acetate/ hexane gave a white solid (0.340 g). 
M.P. 90-92°C; Anal, calcd. for C^H^NaOgFa: C, 56.38; H, 3.60; N t 9.39. Found: C, 56.35; H, 

25 3.60; N, 9.47. 

The compounds of Examples 106-109 were prepared according to the procedure of 
Example 105 substituting the corresponding amine for 4-(2,2,2-Trifluoro-ethoxy)-benzylamine. 
The duration of reaction was between 1 and 24 hours. 

EXAMPLE 106 

30 2-(3-Nitro-phenoxy>-N-f2 -oxo-2.3>dthvdro-1H-indol-5-ylmethyl>-nicotinamide 

M.P. 190-192°C; Anal, calcd. for C 21 H 16 N 4 0 5 : C, 62.17; H, 3.99, N, 13.85. Found: C, 
62.24; H, 4.12; N, 13.73. 

EXAMPLE 107 
N^4-(1-Hydroxy-1-methyl-ethv^ 

35 M.P. 43-45°C; Anal, calcd. for C^NaOs: C, 64.86 H, 5.20, N, 10.31. Found: C, 

64.14; H, 5.19; N, 10.23. 
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5 EXAMPLE 108 

NW4-Hvdroxv^.5^imethv^ben2yi y2>(3-nitro-phenoxY|-nicotinamide 

MP. 128-130°C; AnaL caicd. for C 21 H 19 N 3 0 5 : C, 64.12 H, 4.87, N, 10.68. Found: C, 
63.86; H.4.71; N, 10.90. 

EXAMPLE 109 

10 N-(5-Ch»oro-thiODhen-2-vtmethvn-2>(3-n Hro-Dheno^^nicQtinamSde 

MP. 115-117°C; Anal, calcd. for C 17 H 12 N 3 0 4 SCI: C, 52.44 H, 3.11, N, 10.80. Found: 
C, 52.35; H, 3.06; N, 10.78. 

EXAMPLE HQ 
N-(2>Chloro-benzYn-2-(3-cvano-phenoxv^nicottnamide 

1 5 To a stirred solution 2-(3-Cyano-phenoxy)-nicotinic acid (0.085 grams, 0.35 mmole), 

2-Chloro-benzylamine (0.055 grams, 0.38 mmole), and 1 -hydroxy benzotriazole hydrate (0.057 
grams, 0.42 mmole) in dry dimethylformamide (5 ml) was 1-(3-dimethylamino)-propyl)-3- 
ethylcarbodiimide hydrochloride (0.046 grams, 0.87 mmole) and stirred over night The 
mixture was diluted with 50 ml water and extracted with ethyl acetate. The combined organics 

20 were washed with 1N NaOH, water and brine, dried over Na 2 S0 4 , filtered and concentrated to 
give a white solid that was purified by chromatography on silica gel. Recrystaiization from 
ethyl acetate/ hexane gave a white solid (0.067 g). MP. 135-137°C; Anal, calcd. for 
C2oH 14 N 3 0 2 CI: C, 66.03; H, 3.88; N, 11.55. Found: C, 65.40; H, 3.89; N, 11.50. 

The compounds of Examples 111-117 were prepared according to the procedure of 

25 Example 110 substituting the corresponding amine for 2-Chloro-benzylamine. The duration of 
reaction was between 1 and 24 hours. 

EXAMPLE 111 

N-(5-Chloro-thiophen>2-vlmethvn-2W3- cvano-DhenoxvUnicotinannide 

MP. 145-147°C; Anal, calcd. for C 18 H l2 N 3 0 2 CIS: C, 58.46; H, 3.27; N, 11.36. Found: 
30 C, 58.43; H, 3.06; N, 11.30. 

EXAMPLE 112 

243-Cvano-phenoxy)- N^2<>xo>2.3-dihvdr(v1H.mdol-5-ylmethvn-nicotinamide 

MP. 197-199°C; Anal, calcd. for C^H^^O^ C. 68.74; H, 4.20; N, 14.58. Found: C, 
67.71; H, 4.09; N, 14.50. 
35 EXAMPLE 113 

2-(3-Cvano>phenoxv>-N44-(1-hvdroxv-1-methvl^thvl^b e nzvn-tiicotinamide 

MP. 97-99°C; Anal, calcd. for C^H^O* C, 70.30; H, 5.46; N, 10.85. Found: C, 
70.43; H, 5.39; N 10.75. 
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EXAMPLE 114 

N.p-Chloro^.t1-hydroxv.1.iT iethYl.ethv».thiophen-2-vlmethvll-2-(3-cvanP- 

phflnoyyVnieotinannide 

MP. 71-73°C; Anal, calcd. for C^H^NaOaSCI: C, 58.95; H, 4.24; N, 9.82. Found: C. 

58.97; H, 4.19; N, 9.67. 

EXAMPLE 115 

2-(3-Cyano-phBnoxv>-N-T4-<1-hvdroxy-cyclobutvl) -benzvn-nicotinamide 

M.P. 161-163°C; Anal, calcd. for C^Nfi* C, 72.17; H, 5.30; N, 10.52. Found: C, 
72.23; H, 5.13; N, 10.46. 

EXAMPLE 116 

15 N.p.Chloro-4-f 1 -hyriroxv-1 - nni»thvl-ethv»-henzvn-2-(3-cvano-PhenPXY)- 

nicotinamide 

M.P.121-123°C; Anal, calcd. for C^HmNsOsCI: C, 65.48; H, 4.78; N, 9.96. Found: C, 
65.35; H, 4.89; N, 9.83. 

EXAMPLE 117 

20 2^3.Cyano-Db «nn« v)-N-M - cyr.lohexvl-3-fithYl.l H-indazol-5-vlmethvn- 

nicotinamide 

M.P.56-58°C; 1 H NMR (400mhz, CDCI3) d 1.20-2.10 (m, 13H), 2.95 (q, J=7.68 Hz, 
2H), 4.30 (m, 1H), 4.80 (d J=5.81 Hz, 2H), 6.05 (m, 1H), 7.10-7.70 (m, 8H). 8.0 (bs, 1H), 8.20 

(m, 1H), 8.70 (m, 1H). 
25 EXAMPLE 118 

N.(2-Chloro-henzy»-2-(3-riimethvlam ino-phenoxv)-niCOtinamide 

To a stirred solution 2-(3-Dimethylamino-phenoxy)-nicotinic acid (0.200 grams, 0.775 
mmole), 2-Chloro-benzylamine (0.120 grams, 0.85 mmole), and 1 -hydroxy benzotriazole 
hydrate (0.126 grams, 0.93 mmole) in dry dimethylformamide (4 ml) was added 1-(3- 

30 dimethylamino)-propyl)-3-ethylcarbodiimide chloride hydrochloride (0.1 93 grams, 1 .00 mmole) 
and stirred over night The mixture was diluted with 50 ml water and extracted with ethyl 
acetate. The combined organics were washed with 1M NaOH. water and brine, dried over 
Na 2 S0 4l filtered and concentrated to give an oil that was purified by chromatography on silica 
gel. Recrystalization from ethyl acetate/ hexane gave an oil. The product was dissolved in 

35 diethyl ether and hydrochloric acid (g) was used to precipitate the salt, which was filtered, 
dissolved in methylene chloride and concentrated to a solid (0.075 g). M.P. 85-87'C; Anal, 
calcd. for C^HjoNPzOHCI: C. 60.30; H, 5.06; N, 10.04. Found: C, 60.58; H, 5.60; N, 9.28. 
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5 EXAMPLE 119 

N-(2-Chloro-benzv»«2-(4>cvano-phe noxvUnicotinamiriP 

To a stirred solution 2-(4-Cyanophenoxy)-nicotinic acid (0.130 grams, 0.54 mmole), 
2-Chloro-benzylamine (0.083 grams, 0.59 mmole), and 1-hydroxybenzotriazole hydrate (0.088 
grams, 0.65 mmole) in dry dimethylformamide (4 ml) was added 1-(3-dimethylamino)-propyl)- 

10 3-ethylcarbodiimide hydrochloride (0.134 grams, 0.70 mmole) and stirred over night. The 
mixture was diluted with 50 ml water and extracted with ethyl acetate. The combined organics 
were washed with 1 N NaOH, water and brine, dried over Na 2 S0 4 , filtered and concentrated to 
give an oil that was purified by chromatography on silica gel eluting with 50/50 ethyl acetate/ 
hexane. Recrystalization from ethyl acetate/ hexane gave a white solid. (0.139 g). MP. 112- 

15 114°C; Anal, calcd. for C 20 H 14 N 3 O 2 CI: C, 66.03; H, 3.88; N, 11.55. Found: C, 65.90; H, 3.92; 
N. 11.67. 

The compound of Example 120 was prepared according to the procedure of Example 
119 substituting the corresponding amine for 2-Chloro-benzylamine. The duration of reaction 
was between 1 and 24 hours. 
20 EXAMPLE 120 

2-f4-CyanP-Phenoxv)-N44-(1-hvdro 

M.P. 137-139°C; Anal, calcd. for C 2 3H 21 N30 3 : C, 71.30; H, 5.46; IM, 10.85. Found: C, 
70.95; H, 5.69; N, 10.96. 

EXAMPLE 121 

25 N-r4-Amino-benzvlW2-(4- fIuoro-phenoxv^nicotinamide 

To a degassed solution of 2-(4-Fluoro-phenoxy)-N-(4-nitro-benzyl)-nicotinamide 
(0.800g 2.17 mmole) in ethyl acetate was added 10% palladium on carbon ( 0.160 g). This 
was shaken under 40 psi hydrogen for 30 minutes. The catalyst was removed by filtration, 
and the solution was concentrated to give an oil that was purified by chromatography on silica 

30 gel eluting with 4% methanol/ methylene chloride. Recrystalization from ethyl acetate/ hexane 
gave a solid. (0.562 g). 1 H NMR (400mhz, CDCI 3 ) d 3.64 (s, 2H), 4.58 (d, J=5.60 Hz, 2H), 6.64 
(d, J=8.30 Hz, 2H), 7.05 (m, 7H), 8.02 (s, broad , 1H), 8.20 (m, 1H), 8.62 (d, 1H). 

EXAMPLE 123 
N-Allvl-2-f3-chloro-Dhenoxv^nicotinamgdft 

35 To a stirred solution of 2(3-chloro-phenoxy)-nicotinamide (0.084g, 0.34 mmole) in 

methylsulfoxide (2 ml) was added potassium hydroxide powder (0.074 grams, 1.32 mmole) 
followed by allyl bromide ((0.082 grams, 0.68 mmole). After 1 hour the mixture was poured 
into water and extracted with methylene chloride. Th combined organics were washed with 
brine, dried over MgS0 4 , filtered and concentrated to give a clear film (0.011 g). 'H NMR 

40 (400mhz, CD 3 OD) d 4.37 (q, J=7.26 Hz, 1H), 4.82 (d, J=5.60 Hz, 1H), 5.26 (d J=10.58 Hz, 
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5 1H), 5.40 (d J=17.0 Hz, 1H), 6.05 (m, 1H), 7.03 (m, 1H), 7.13 (m, 1H), 7.21 (m. 2H), 7.38 (t 
J=8.1Hz,1H), 8.30(m,2H). 

EXAMPLE 124 

N-f4-Acetvlamino-benzy»)-2-<4-fluoro -phenoxv^-nicotinaniide 

A solution of N-(4-Amino-benzyl)-2-(4-fluoro-phenoxy)-nicotinamide (0.105 grams. 
10 0.31 mmole) and Methyl amine (0.047 grams, 0.46 mmole) in methylene chloride was cooled 
to 0°C, and Acetyl chloride (0.029 grams, 0.37 mmole) was added. The mixture was stirred 
for 10 minutes and then allowed to warm to room temperature for 30 minutes. The mixture 
was diluted with water and extracted with methylene chloride. The combined organics were 
washed with brine, dried over Na 2 S0 4 , filtered and concentrated to give a solid . 
15 Recrystalization from ethyl acetate/ hexane gave a white solid. (0.082 g). MP. 128-130°C; 
Anal, calcd. for C 2l H 18 N 3 0 3 F: C, 66.48; H, 4.78; N, 11.08. Found: C, 66.14; H, 4.47; N, 11.08. 

EXAMPLE 125 

2-(3.Acetvlamino-DhenoxyV-N-(2-chlQ ro-benzvl>-nicotinamicle 

To a stirred solution 2-(3-Acetylamino-phenoxy)-nicotinic acid (0.400 grams. 1.47 
20 mmole), 2-Chloro-benzylamine (0.228 grams, 1.62 mmole), and 1 -hydroxy benzotriazole 
hydrate (0.238 grams, 1.76 mmole) in dry dimethylformamide (10 ml) was added 1-(3- 
dimethylamino)-propyl)-3-ethylcarbodiimide chloride hydrochloride (0.367 grams, 1.91 mmole) 
and stirred over night The mixture was diluted with water, extracted with ethyl acetate and 
concentrated to give a product that was purified by chromatography on silica gel eluting with 
25 3% methanol methylene chloride. Recrystalization gave a solid. (0.351 g). MP. 177-179°C; 
Anal, calcd. for C 21 H 1B N 3 0 3 CI: C, 63.72; H, 4.58; N, 10.62. Found: C. 63.47; H, 4.55; N, '10.56. 

The compound of Example 126 was prepared according to the procedure of Example 
125 substituting the corresponding amine for 2-Chloro-benzylamine. The duration of reaction 

was between 1 and 24 hours. 
30 FXAMPLE 126 

2-^-Ac6tvlamino-phenox v )-M.[^1.hvdroxv.1.methvl-ethvl)-benzvn- 
nicotinamide 

MP. 155-157°C; Anal, calcd. for C 24 H 25 N 3 0<: C. 68.72; H, 6.01; N, 10.02. Found: C, 

67.98; H, 6.04; N, 9.92. 
35 EXAMPLE 127 

(R)-2-<3-Chlor »-phonftY v^42.hvdroxv-1.phenvl-ethVl)-nicptinamWe 
A solution of 2-(3-chloro-phenoxy)-nicotinic acid (0.25 grams, 1.0 mmole) in thionyl 
chloride (10 ml) was heated to reflux. After 1 hour the reaction mixture was cooled to room 
temperature and concentrated under reduced pressure. The resulting residue was dissolved 
40 in tetrahydrofuran (5 ml) and added dropwise to a solution of (S)-2-hydroxy-1 -phenyl 
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5 ethylamine (0.14 grams, 1.0 mmole) in pyridine (5 ml) at 0°C. After 30 minutes the mixture 
was warmed to room temperature. After 1 hour the mixture was poured into 1 H hydrochloric 
acid and extracted with ethyl acetate. The combined organics were washed with 1 N 
hydrochloric acid followed by brine and dried over Na 2 S0 4 . Concentration under reduced 
pressure resulted in a yellow oil that was purified by chromatography on silica gel eluting with 
10 1:1 ethyl acetate/hexane to give a colorless oil. Anal, calcd. for C M H 17 N 2 0 3 Ct: C, 65.13; H, 
4.65; N, 7.60. Found: C, 65.20; H, 4.78; N, 7.38; M.S. m/z [M+] 369; 1 H NMR (400 MHz, 
CDCI 3 ) d 2.54 (s, broad, 1H), 3.95 (m, 2H), 5.32 (m, 1H), 7.23 (m, 10H), 8.22 (m, 1H), 8.58 
(m, 2H). 

EXAMPLE 128 

15 ^R>-2-(3-Chloro-phenoxv^3^4-phenvl-4.5>dihvdro-oxazol-2-vn-pvridine 

A solution of (R)-2-(3-Chloro-phenoxy)-N-(2-hydroxy-1-phenyl-ethyl)-nicotinamide 
(0.30 grams, 0.813 mmole) and phosprorus oxychloride (10 ml) in toluene (10 ml) was stirred 
for 10 hours. The mixture was concentrated to dryness and dissolved in methanol (15 ml) and 
1 N sodium hydroxide (5 mi) and refluxed for 2 hours. The methanol was evaporated, and 

20 the residue was dissolved in water and extracted with ethyl acetate. The combined organics 
were washed with water and brine, dried over Na 2 S0 4 , and concentrated to give a product that 
was purified by chromatography on silica gel eluting with 1:3 ethyl acetate/ hexane to give a 
colorless oil. ; Anal, calcd. for C^H^C^C!: C, 68.48; H, 4.31; N t 7.99. Found: C, 68.58; H, 
4.50; N, 7.63; M.S. m/z [M+] 351; a = +24.1° c=5.6 mg/ml in methylene chloride; 'H NMR 

25 (400 MHz, CDCI3) d 4.29 (dd, J=8.4, 9.5 Hz, 1H), 5.43 (dd, J=8.1, 10.1 Hz, 1H), 7.22 (m, 
10H), 8.30 (m, 2H). 

The compound of Example 129 was prepared according to the procedure of Example 
128 substituting the corresponding hydroxy nicotinamide for (R)-2-(3-Chloro-phenoxy)-N-(2- 
hydroxy-1-phenyl-ethyl)-nicotinamide. The duration of reaction was between 1 and 24 hours. 
30 EXAMPLE 129 

($^2-Phenoxv-3-(4>Phenvl-4.S-dihvdro-oxazol^-vn>Dvridine 
Anal, calcd. for C^N^: C, 75.93; H, 5.10; N, 8.85. Found: C, 76.12; H, 5.44; N, 
8.17; M.S. m/z [M+] 317; a = +21.3° c=8.3 mg/ml in methylene chloride; 1 H NMR (400 MHz, 
CDCI3) d 4.30 (t, J=8.3 Hz, 1H), 4.82 (dd, J=8.5, 10.2 Hz, 1H), 5.43 (dd, J=8.2, 10.3 Hz, 1H), 
35 7.06 (m, 1H), 7.29 (m, 10H), 8.28 (m, 2H). 

EXAMPLE 130 

2.2-Dimethyl-propio nic acid 4-({[2^4>fluoro>phenoxv)-pvridme-3-carbonyl]- 
amin VmethvU-Dh nyl ster 

A solution 2-(4-Fluoro-phenoxy)-N-(4-hydroxy-benzy ^nicotinamide (0.050 grams, 
40 0.148 mmole), trimethylacetyl chloride (0.019 grams, 0.163 mmol ) and triethyl amine (0.022 
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5 grams, 0.222 mmole) in methylene chloride (5 ml) was stirred for 30 minutes. The mixture 
was diluted with 50 ml 1N sodium hydroxide and extracted with ethyl acetate. The combined 
organics were washed with water and brine, dried over Na 2 S0 4t filtered and concentrated to 
give an oil that was purified by chromatography on silica gel eluting with 40% ethyl acetate/ 
hexane. Recrystalization from ethyl acetate/ hexane gave a solid (0.043 g). M.P. 91-93°C; 
10 Anal, caicd. for C^H^N^F: C, 68.24; H, 5.49; N, 6.63. Found: C, 66.07; H, 5.24; N, 6.42. 

EXAMPLE 131 

2-(4>Fluoro-phenoxv)-N-(4-methanesutfonvlamino-benzylWnic otinamide 

To a solution of N-(4-Amino-benzyl)-2-(4-fluoro-phenoxy)-nicotinamide (0.150 grams, 
0.445 mmole) and triethyl amine (0.089g, 0.89 mmole) in methylene chloride (5 ml) was added 

15 methanesulfonic anhydride (0.100 grams, 0.578 mmole) and stirred over night. The mixture 
was concentrated to dryness, dissolved in methanol (10 ml) and 1 N sodium hydroxide (15 ml) 
and extracted with ethyl acetate. The product was purified by chromatography on silica gel 
eluting with 5% methanol methylene chloride. Recrystalization gave white crystals. (0.043 g). 
M.P. 107-109°C; Anal, calcd. for C 20 H 18 N 3 O 4 SF: C, 57.82; H, 4.37; N, 10.11. Found: C, 57.88; 

20 H.4.39; N, 9.78. 

EXAMPLE 132 

fSV2^3-Chtoro-phenoxy)-N-(2-hvd roxY-1>phenvl-ethyl)-n?cotinamide 

A solution 2-(3-chloro-phenoxy)-nicotinic acid (0.500 g)in thionyl chloride (10 ml) was 
refluxed for 1 hour. The mixture was concentrated to dryness, dissolved in 10 ml 

25 tetrahydrofuran and used immediately. To a solution of (S)-2-phenylglycinol (0.140 grams, 1.0 
mmole) in dry pyridine (5 ml) at 0°C was added a solution of 2-(3-Chloro-phenoxy)-nicotinoyl 
chloride (.270 grams, 1.0 mmole) in tetrahydrofuran (5 ml) dropwise, stirred at 0°C for 30 
minutes and allowed to warm to room temperature over night The mixture was concentrated 
under reduced pressure. The resulting residue was taken up in ethyl acetate; washed with 1N 

30 HCI, water, and brine; dried over Na 2 S0 4 ; and concentrated to an oil that was purified by 
chromatography on silica gel eluting with 1/3 ethyl acetate/hexane to give a colorless oil. ; 
Anal, calcd. for C2oH 17 N 2 0 3 CI: C, 65.13; H, 4.65; N, 7.60. Found: C, 65.16; H, 4.63; N, 6.95; a 
= -63.2° c=11.0 mg/ml in methylene chloride; 1 H NMR (400 MHz, CDCy d 2.47 (t, J=5.9 Hz, 
1H), 3.96 (m, 2H), 5.33 (m, 1H), 7.23 (m, 9H), 8.23 (m, 1H), 8.58 (m, 2H). 

35 The compound of Example 133 was prepared according to the procedure of Example 

132 substituting the corresponding amine for (S)-2-phenylglycinol. The duration of reaction 
was between 30 minutes and 3 hours. 

EXAMPLE 133 

243-Chloro-phenoxvWN-(2>hvdrQxy-2-phenvl-ethvl>-nicotinamide 
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5 M.P. 118-119°C; Anal, calcd. for C2oH 17 N 2 0 3 CI: C, 65.13; H, 4.65; N, 7.59. Found: C, 

65.37; H, 4.46; N, 7.35. 

EXAMPLE 134 

(S)-2-(3-Chioro>phenoxvW3-r4-p henvM.S-dihvdro-oxa20l-2-vn-pyr8dme 

A solution of (S)-2-(3-Chloro-phenoxy)-N-(2-hydroxy-1-phenyl-€thyl)-nicotinamide 
10 (0.340 grams, 0.922 mmole) and phosprorus oxychloride (0.7 ml) in toluene (10 ml) was 
stirred over night. The mixture was concentrated to dryness and dissolved in methanol (10 
ml) and potassium carbonate was added. The mixture was stirred for 2 hours at room 
temperature and refluxed for 30 minutes. The methanol was evaporated, and the residue 
taken up in ethyl acetate. It was washed with water and brine, dried over Na 2 S0 4 , and 
15 concentrated to give a product that was purified by chromatography on silica gel eluting with 
1/3 ethyl acetate/hexane to give a pale yellow oil (0.013 g) ; HRMS 351.0917; M.P. 78-80°C; 
Anal, calcd. for C 20 H 15 N 2 O 2 CI: C, 57.37; H, 3.74; N, 7.42. Found: C, 57.31; H, 3.80; N, 7.39. 

EXAMPLE 135 

2-(3-ChlorQ-phenoxy^3- (5-phenyl-4.5-dihydro-oxazol-2-vlWpvridinfi 

20 A solution of 2-(3-Chloro-phenoxy)-N-(2-hydroxy-2-phenyl-ethyl)-nicotinamide (0.320 

grams, 0.868 mmole) and phosprorus oxychloride (0.7 ml) in toluene (10 ml) was stirred over 
night. The mixture was concentrated to dryness and dissolved in methanol (10 ml) and 
potassium carbonate was added. The mixture was stirred for 2 hours at room temperature and 
refluxed for 30 minutes. The methanol was evaporated, and the residue taken up in ethyl 

25 acetate. It was washed with water and brine, dried over Na 2 S0 4 , and concentrated to give a 
product that was purified by chromatography on silica gel eluting with 1/3 ethyl acetate/hexane 
to give a pale yellow oil (0.102 g). HRMS 351.0897; 1 H NMR (400 MHz, CDCI 3 ) d 4.06 (dd, 
J=8.1, 15.0 Hz, 1H), 4.56 (dd, J= 10.3, 15.0 Hz, 1H), 5.66 (dd, J=8.0. 10.3 Hz, 1H), 7.24 (m, 
10H), 8.8.27 (m, 2H). 

30 EXAMPLE 1?$ 

2-(2-Chloro-phenyn-N -f2-f4-fluoro-phenoxY)-pyridin-3-yn-acetamtde 
To a stirred solution 2-Chloro-benzoic acid (0.228g, 1.34 mmole) t 2-(4-Fluoro- 
phenoxy)-pyridin-3-ylamine (0.300 grams, 1.47 mmole), and 1-hydroxybenzotriazole hydrate 
(0.217 grams, 1.61 mmole) in dry dimethylformamide (10 ml) was added 1-(3-dimethylamino)- 

35 propyl)-3-ethylcarbodiimide hydrochloride (0.335 grams, 1.74 mmole) and stirred over night. 
The mixture was diluted with 50 ml water and extracted with ethyl acetate. The combined 
organics were washed with 1N NaOH, water and brine, dried over Na 2 S0 4 , filtered and 
concentrated to give an oil that was purified by chromatography on silica. Recrystalization 
from ethyl acetate/ hexane gave a solid. (0.230 g). M.P. 73-75°C; Anal, calcd. for 

40 C 19 H 14 N 2 0 2 CIF: C, 63.96; H, 3.95; N, 7.85. Found: C, 63.64; H, 3.85; N, 8.41. 
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5 The compound of Example 137 was prepared according to the procedure of Example 

136 substituting the corresponding carboxyiic acid for 2-Chloro-benzoic acid. The duration of 
reaction was between 1 and 24 hours. 

EXAMPLE 137 

2-(4-AcetyUphenyl)-N42^441uoro-phenoxyUpy ridSn-3-yl1-acetamIde 

10 MP. 118-120°C; Anal, calcd. for C 21 H, 7 N 2 0 3 F: C, 69.22; H, 4.70; N, 7.69. Found: C. 

68.90; H, 5.75; N, 8.54. 

EXAMPLE 138 

N-(2-Chloro-benzy1)-243-f3^2^methoxy-phenyl)-ur eido1-phenoxvVnicotinamide 

A solution of 2-(3-Amino-phenoxy)-N-(2-chloro-benzyI)-nicotinamide (0.100 grams, 
15 0.28 mmole) and 1-lsocyanato-2-methoxy-benzene (0.063 grams, 0.42 mmole) in dioxane 
(10 ml) was refiuxed over night. The mixture was cooled to room temperature and 
concentrated to an oil which was purified by chromatography on silica gel eluting with 2% 
methanol/ methylene chloride to give a solid. Recrystalization from ethyl acetate/ hexane gave 
a solid (0.083 g). M.P. 180-182°C; Anal, caicd. for C^H^N^C!: C, 64.48; H, 4.61; N, 11.14. 
20 Found: C, 64.55; H, 4.60; N, 1 0.74. 

The compound of Example 139 was prepared according to the procedure of Example 
138 substituting the corresponding isocyanate for 1-lsocyanato-2-methoxy-benzene. The 
duration of reaction was between 1 and 24 hours. 

EXAMPLE; 139 

25 N-.(2-Chloro-benzylW2>-r3^3-naphthalen -1-yl-ure!doUDhenoxvVnicotinamide 

M.P.121-123°C; Anal, calcd. for C^N^CI: C, 68.90; H. 4.43; N, 10.71. Found: C, 
69.24; H, 4.52; N. 10.28. 

EXAMPLE 140 

(-)-N^1-(5-Chloro4hiophen-2-yl)^thyll-244-fluo ro-phenoxy^Scotinamide 

30 N-[1-(5-Chloro-thiophen-2-yl)-ethyl>2K4-fluorchphenoxy)-nicotinamide (0.750 g) was 

separated on a Chiral Cel AS Column eluting with 95 % hexane/ isopropanol. 

M.P. 78-80°C; Anal, calcd. for C l8 H 14 N 2 0 2 CISF: C, 57.37; H, 3.74; N, 7.42. Found: C, 
57.32; H, 3.68; N, 7.42. a D = -53.9°{C=0.2, chloroform). 

The compound of Example 141 was prepared according to the procedure of Example 

35 140. 

EXAMPLE 141 

(+^-ri45-Chloro-thiopte^ 

M.P. 78-80°C; Anal, calcd. for C 18 H l4 N 2 0 2 CISF: C, 57.37; H, 3.74; N, 7.42. Found: C, 
57.31; H, 3.80; N, 7.39. <x D = +52.8°(C=0.3, chloroform). 
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5 EXAMPLE 142 

cis-2-(3-Chloro-phenoxv)-3-M-phenvl-f1.3|dioxolan-2-vh-p yridSni> 

A solution of 2-(3-Chloro-phenoxy)-pyridine-3-carbaldehyde (0.182 grams, 0.8 
mmole), (S)-1-Phenyl-ethane-1,2-dio! (0.110 grams, 0.8 mmole) and pTSA (0.005 g) in 
toluene (10 ml) was refluxed for 48 hours. The mixture was concentrated and purified by 

10 chromatography on silica gel eluting with 4/1 hexane/diethyl ether to give a colorless oil. Anal, 
calcd. for C2oH 16 N0 3 CI: C, 67.90; H, 4.56; N, 3.96. Found: C, 68.57; H, 5.16; N. 3.52; a = 
+49.5°; 1 H NMR (400 MHz, CDCI 3 ) d 3.97 (dd. J=7.0, 7.8 Hz, 1H), 4.41 (dd, J=7.1, 7.7 Hz, 
1H), 5.24 (t, J=7.0 Hz, 1H), 6.36 (s, 1H), 7.25 (m, 10H), 8.09 (m, 1H), 8.19 (m, 1H). 

The compound of Example 143 was prepared according to the procedure of Example 

15 142 substituting the corresponding diol for (S)-1-Phenyl-ethane-1,2-diol. The duration of 
reaction was between 1 and 48 hours. 

EXAMPLE 143 

trans-2-(3-Chloro-phenoxv^ 

Anal, calcd. for C 20 H 16 NO3CI: HRMS 354.0894; a = +40.5°; 1 H NMR (400 MHz, 
20 CDCI 3 ) d 3.91 (t, J=8.1 Hz, 1H), 4.57 (dd, J=6.2, 8.3 Hz, 1H), 5.27 (t, J=7.0 Hz, 1H), 6.52 (s, 
1H), 7.25 (m, 10H), 8.05 (m, 1H) 8.17 (m, 1H). 

EXAMPLE 144 
2>(3-Amino-phenoxv)-N-(2-chloro>benzvn-nicotinamide 

To a solution of 2-(3-Nitro-phenoxy)-N-(2-ch!oro-benzyl)-nicotinamide ( 0.530 g 1.38 
25 mmole) in methanol (15 ml) and tetrahydrofuran (20 ml) was added 10% Pt0 2 ( 0.0.50 g). 
This was shaken under 35 psi hydrogen for 1 hour 40 minutes. The catalyst was removed by 
filtration, and the solution was concentrated to give an oil that was purified by chromatography 
on silica gel eluting with 2.5% methanol/ methylene chloride. Recrystaiization from ethyl 
acetate/ hexane gave crystals. (0.327 g). M.P. 101-103°C; Anal, calcd. for C 19 H 16 N 3 0 2 CI: C, 
30 64.5; H, 4.56; N, 11.88. Found: C, 64.15; H.4.07; N.11.80. 

EXAMPLE 145 

(-)-N41^5-Chloro>thiophen-2>vn^thvn-2^Pvridln^ -vloxvUnicotinamide 

N^1-(5-Chloro-thiophen-2-yI)-ethyl]-2-(pyridin-3-yloxy)-nicotinamide(0.776 g) was 
separated on a Chiral Cel AD Column eluting with 9/1 heptane/ isoPropanol to give the 
35 product as an oil. Recrystaiization from ethyl acetate/ hexane gave a white solid (0.217 g). 
M.P. 82-84°C; a = -51.5° (c= 0.2, CHCI 3 ). 

The compound of Example 146 was prepared according to the procedure of Example 

145. 

EXAMPLE 146 
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5 w.N-f1-<S-Chloro-thioDhen-2 -vtwthvn.2.(Dvridin-3-vloxv>-nicotinamide 

M.P. 83-85°C; a = +49.8° (c= 0.3, CHCI 3 ). 

EXAMPLE 147 

^-)-2-<S-Chloro-pvridin-3-yloxy>-N-ri-f5 -chloro-thiophen-2-vt>-ethvn-n»cotinaiTiide 

2-(5-ChlorcHpyridin-3-yloxy)-N-[1-(5-chloro-thiophen-2-yl)-ethylH'COtinamide (0.800 g) 
10 was separated on a Chiral Cel AS Column eluting with 90/9.9/0.1 heptane/ isopropanol/diethyl 
ether to give a solid. Recrystalization from ethyl acetate/ hexane gave a solid (0.393 g). M.P. 
133-135°C; a = -48.8° (c= 0.2). 

The compound of Example 148 was prepared according to the procedure of Example 

147. 

15 EXAMPLE. 148 

^).2-fS-Chloro-pyridin-3-Yloxy^-N-n-f5 -chloro.thiophen-2-vn-ethvl1- 

nicotinamide 

M.P. 133-135°C; a = +40.6° (c= 0.2). 

EXAMPLE 149 

20 fRUN.>2-Hvdro»Y-l-ohcnvl.ff thvn-2-<pvridin-3.A/loxv>-nlcotinamide 

A solution of 2-(Pyridin-3-yloxy)-nicotinic acid (0.250 grams, 1.2 mmole) in thionyl 
chloride (10 ml) was heated to reflux. After 1 hour the reaction mixture was cooled to room 
temperature and concentrated under reduced pressure. The resulting residue was suspended 
in tetrahydrofuran (10 ml) and added dropwise to a solution of (R)-2-hydroxy-1 -phenyl 

25 ethylamine (0.160 grams, 1.2 mmole) in pyridine (5 ml) at 0°C. After 30 minutes the mixture 
was warmed to room temperature, stirred at room temperature for 1 hour and concentrated to 
remove pyridine. The crude product was purified by chromatography on silica gel eluting with 
ethyl acetate to give a yellow oil. HRMS 336.1324; a = +63.9° 12.3 mg/ml in methylene 
chloride. NMR (400mhz, CDCI 3 ) d 2.76 (bs, 1H), 3.95-4.02 (m, 2H), 5.31-5.36 (m, 1H), 

30 7.16-7.40 (m, 1H), 8.19 (dd , J=2.1 Hz, 4.8 Hz, 1H), 8.48-8.61 (m. 4H). 

FXAMPLE 150 

fR)-a.fA-Phffnyl.A-S^ihvd r o^xazol-2-vl1-2-fPvridiii-3-vloxv)-PYridine 

A solution of (R)-N-(2-Hydroxy-2-phenyl-ethyl)-2-(pyridin-3-yloxy)-nicotinamide 
(0.050 grams, 0.16 mmole) and phosphorus oxychloride (150 pi, 1.6 mmole) in toluene (10 ml) 

35 was stirred over night The mixture was concentrated to dryness and dissolved in methanol 
(10 ml) and potassium carbonate (250 ml) was added. The mixture was stirred for 24 hours at 
room temperature. The methanol was evaporated, and the residue taken up in ethyl acetate. 
It was washed with water and brine, dried over Na 2 S0 4 , and concentrated to give a product 
that was purified by chromatography on silica gel eluting with 1/1 ethyl acetate/hexane to give 

40 a colorless oil (0.020 g). HRMS 318.1227; a = +21.2° .9.5 mg/ml in methylene chloride. 1 H 
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5 NMR (400mhz, CDCI3) d 4.31 (t, J=8.3 Hz, 1H), 4.83 (dd, J=8.3 Hz, 10.2 Hz, 1H), 5.46 (dd, 
J=8.1 Hz, 10.2 Hz, 1H), 7.07-7.20 (m, 1H), 7.27-7.43 (m, 6H), 7.53-7.57 (m, 1H), 8.22-8.53 
(m, 4H). 

The compound of Example 151 was prepared according to the procedure of Example 
150 substituting the corresponding hydroxy nicatinimide for (R)-N-(2-Hydroxy-2-phenyl-ethyl)- 
10 2-(pyridin-3-yloxy)-nicotinamide. The duration of reaction was between 1 and 24 hours. 

EXAMPLE 151 

IS)- S^Phenvl^SKfihvdro^xazot^-vn^Pvridin^vl oxv^py ridine 

HRMS 318.1267; a = -19.2° ,11.2 mg/ml in methylene chloride; *H NMR (400mhz, 

CDCI3) d 4.31 (t, J=8.3 Hz, 1H), 4.83 (dd, J=10.2 Hz, 8.3 Hz, 1H), 5.46 (dd, J=10.2 Hz, 8.1 
15 Hz, 1H), 7.09-7.57 (m, 7H), 7.54-7.57 (m, 1H) ( 8.23 (dd, J= 4.8 Hz, 1.9 Hz, 1H), 8.32-8.53 (m, 

3H). 

EXAMPLE 153 
(SI- N-(2-Hvdroxv-1-phenvl-eth^^ 

A solution 2-(Pyridin-3-yloxy)-nicotinic acid (0.500 g)in thionyl chloride (10 ml) was 
20 refluxed for 1 hour. The mixture was concentrated to dryness, dissolved in 10 ml 
tetrahydrofuran and used immediately. To a solution of (S)-2-phenylglycinol (0.190 grams, 1.4 
mmole) in dry pyridine (5 m!) at 0°C was added a solution of 2-(3-pyridin-3-yioxy)-nicotinoyl 
chloride (.325 grams, 1.4 mmole) in tetrahydrofuran (5 ml) and pyridine (5 ml), stirred at 0°C 
for 30 minutes and allowed to warm to room temperature over night The mixture was 
25 concentrated under reduced pressure and concentrated to a crude product that was purified 
by chromatography on silica gel eluting with 1:1 ethyl acetate/hexane to give a colorless oil. 
HRMS 336.1358; a = -69.2° c=6.2 mg/ml in methylene chloride; % H NMR (400mhz, CDCI 3 ) d 
2.77 (bs, 1H), 3.98-4.08 (m, 2H), 5.31-5.36 (m, 1H), 7.14-7.40 (m, 7H), 7.57-7.60 (m, 1H), 
8.19 (dd, J= 1.9 Hz, 4.8 Hz, 1H), 8.44-8.61 (m, 4H). 
30 The compounds of Examples 153-156 were prepared according to the procedure of 

Example 152 substituting the corresponding amine for (S)-2-phenylglycinol. The duration of 
reaction was between 1 and 24 hours. 

EXAMPLE 1S3 

(R)-N-(1-HvdroxvmethVl-2-methvl-propvn-2-(pvridin-3-vtoxvUnicotinamide 

35 HRMS 302.15050; a = +6.1° ,8.7 mg/ml in methylene chloride. 1 H NMR (400mhz, 

CDCl 3 ) d 1.00 (dd, J^14.9 Hz, 6.8 Hz, 6H), 1.98-2.07 (m, 1H), 2.99 (bs, 1H), 3.73-3.83 (m, 
2H), 4.01-4.11 (m, 1H), 7.18-7.24 (m, 1H), 7.38.7.42 (m, 1H), 7.55-7.58 (m, 1H), 7.98 (d, 
J=6.6 Hz, 1H), 8.18 (dd, J= 4.8 Hz, 2.1 Hz, 1H), 8.52-8.62 (m, 3H). 

EXAMPLE 154 
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5 fS)-N-<1-HvdroYvmethvl-2-methvl-proPvn-2-(PvrWin-3-Y»oxY )-nlcotinamide 

HRMS 302.1475; a = -6.3° ,10.4 mg/ml in methylene chloride. 1 H NMR (400mhz, 
CDCI 3 ) d 1.00 (dd, J=14.9 Hz, 6.8 Hz. 6H), 2.00-2.07 (m, 1H), 3.09 (bs, 1H), 3.75-3.78 (m, 
2H), 4.01-4.07 (m, 1H). 7.18-7.25 (m, 1H), 7.38.7.41 (m, 1H), 7.54-7.57 (m, 1H), 7.98 (d, 
J=6.8 Hz, 1H), 8.17-8.19 (m, 1H). 8.48-8.53 (m, 2H), 8.59-8.61 (m, 1H). 
10 EXAMPLE 155 

(S)-N-(1-Hvdroxymethv1-2.methvl-bu tyl).2^pvridin-3-vloxv>.nicotinamidg 
HRMS 316.1661; a = -10.8° ,10.0 mg/ml in methylene chloride. 1 H NMR (400mhz, 
CDCI 3 ) d 0.91 (t, J=7.3 Hz, 3H), 0.99 (d, J=8.8 Hz. 3H), 1.15-1.27 (m. 1H), 1.53-1.60 (m, 1H), 
1.74-1.84 (m, 1H), 2.78 (bs, 1H), 3.74-3.87 (m, 2H), 4.08-4.14 (m, 1H), 7.19-7.24 (m, 2H), 
15 7.41 (dd. J= 8.1 Hz, 4.57 Hz. 1H), 7.55-7.58 (m, 1H),8.00 (d, J=7.3 Hz, 1H), 8.19 (dd, J= 4.8 
Hz, 1.9 Hz, 1H), 8.53 (s, 1H). 8.60-8.63 (m. 1H). 

EXAMPLE 156 

N-r2-Hvdroxv-H -riimethvl-ethvn-2-(pvridin-3-vtoxvt-nicotinamide 

HRMS 288.1376; *H NMR (400mhz. CDCI 3 ) d 1.41 (s, 6H). 3.70 (d, .7=5.6 Hz, 2H), 
20 4.54 (bs, 1H), 7.19 (dd, J= 6.6 Hz, 4.8 Hz. 1H), 7.39-7.42 (m. 1 H), 7.55-7.58 (m, 1 H), 7.94 (bs, 
1H). 8.18 (dd. J= 4.8 Hz. 2.1 Hz„ 1H), 8.53-8.59 (m, 3H). 

EXAMPLE 157 
N-(2-Chloro -h«»n7 Yl)-2-<1H -»ndol-4-vloxvV-nicotlnamide 

To a stirred solution 2-(1H-lndol-4-yloxy)-nicotinic acid (0.055g. 0.216 mmole) 2- 
25 chlorobenzylamine (0.034 grams, 0.238 mmole), and 1-hydroxybenzotriazole hydrate (0.035 
grams, 0.259 mmole) in dry dimethylformamide (5 ml) was added 1-(3-dimethylamino)-p'ropyl)- 
3-ethylcarbodiimide hydrochloride (0.054 grams, 0.281 mmole) and stirred over night. The 
mixture was diluted with 100 ml water and extracted with ethyl acetate. The combined 
organics were washed with 1N NaOH, water and brine, dried over NaaSO*, filtered and 
30 concentrated to give an oil that was purified by chromatography on silica. Recrystalization 
from ethyl acetate/ hexane gave a pink/white solid. (0.053 g). M.P. 185-1 87°C; Anal, calcd. 
for C 21 H 16 N 3 0 2 CI: C, 66.76; H, 4.27; N. 1 1.12. Found: C, 66.42; H, 4.14; N, 10.95. 

The compound of Example 158 was prepared according to the procedure of Example 
157 substituting the corresponding amine for 2-chlorobenzylamine. The duration of reaction 
35 was between 1 and 24 hours. 

EXAMPLE 158 

N^5.ChlorP -*hi» phcn-2-v »methvn-2^1H-indol-4-V»OXV>-niCOtinaniide 

M.P. 157-159°C; Anal, calcd. for C 19 H 14 N 3 0 2 CIS: C, 59.45; H, 3.68; N, 10.9. Found: C. 
59.38; H, 3.94; N, 10.95. 
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5 EXAMPIE 15 9 

N-(5-Acetvl-thiQPhen-2-vlmethyl^ 

A solution of N-[5-(2-Methyl-[1 ,3]dioxolan-2-ylHhiophen-2-y!methyl]-2-(pyridin-3- 
yloxy)-nicotinamide (0.680 g) in 2 N hydrochloric acid (20 ml) and methylene chloride (20 ml) 
was stirred at room temperature over night The mixture was extracted with chloroform, 
10 washed with water, dried over MgS0 4 , filtered and concentrated to give a solid which was 
triturated in diethyl ether to give a white solid. (0.480 g). MP. 201-203°C; Anal, calcd. for 
C 18 H 15 N 3 03S: C, 61.18; H, 4.28; N, 11.89. Found: C, 60.09; H, 4.25; N, 11.61. 

EXAMPLE 160 

N-r5^1-Hv droxv-ethvl)-th^ 

1 5 To a stirred suspension of N-(5-Acetyl-thiophen-2-ylmethyl)-2-(pyridin-3-yloxy)- 

nicotinamide (0.300 grams, 0.85 mmole) in methylene chloride (25 ml) and tetrahydrofuran (25 
ml) at room temperature was added sodium borohydride (.035 grams, 0.93 mmole) and stirred 
for 2 hours. The mixture was quenched with saturated NH 4 CI (-1 ml) and concentrated under 
reduced pressure to about 15 ml. This mixture was poured into water and extracted with ethyl 

20 acetate. The combined organics were washed with water and brine, dried over MgS0 4 , filtered 
and concentrated to give an oil that was purified by chromatography on silica eluting with 5% 
methanol/ methylene chloride. Recrystalization from ethyl acetate/ hexane gave a white solid. 
(0.207 g). M.P. 92-94°C; Anal, calcd. for C 18 H 17 N 3 0 3 S: C, 60.83; H, 4.82; N, 11.82. Found: C, 
60.68; H, 4.77; N, 11.89. 

25 EXAMPLE 16j 

3-(5-PhenvM.5-dihvdraoxazol-2-y1)-2 -fPvridin-3^loxvWDvridine 
A solution of N-(2-Hydroxy-2-phenyl-ethyl)-2-(pyridin-3-yloxy)-nicotinamide (0.450 
grams, 1.3 mmole) and phosphorus oxychioride (1.25 ml, 13 mmole) in toluene (5 ml) was 
stirred over night The mixture was concentrated to dryness and dissolved in methanol (5 ml) 

30 and potassium carbonate (0.500 g) was added. The mixture was stirred at room temperature 
over night The mixture was poured into water and extracted with ethyl acetate. The 
combined organics were washed with water and brine, dried over Na 2 S0 4 , and concentrated 
to give an oil that was purified by chromatography on silica gel eluting with ethyl acetate to 
give a colorless oil (0.042 g). HRMS 318.1269; 1 H NMR (400mhz, CDCI 3 ) d 4.09 (dd, J=15.1 

35 Hz,8.1 Hz, 6H), 4.57 (dd, J= 15.1Hz, 10.3 Hz, 1H), 5.67 (dd, J= 10.2 Hz, 7.9 Hz, 1H), 7.09- 
7.13 (m, 1H), 7.32-7.39 (m, 6H), 7.54-7.57 (m, 1 H), .8.20-8.22 (m, 1H), 8.29-8.31 (m, 1H), 8.46 
(dd, J= 4.6 Hz, 1.0 Hz, 1H), 8.61-8.64 (m, 1H). 

EXAMPLE 163 

(S) 3-(4-ls Propv1-4 M 5-dihvdro-oxaz l-2-vh-2-f Pvridin-3- yloxvl-Dvridine 
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5 A solution of N-(1-Hydroxy-2-methyl-propyl)-2-(pyridin-3-yloxy)-nicotinamide (0.090 

grams, 0.299 mmole) and phosphorus oxychloride (1.0 ml,) in toluene (5 ml) was stirred over 
night. The mixture was concentrated to dryness and dissolved in methanol (5 ml) and 
potassium carbonate (0.250 g) was added. The mixture was stirred at room temperature over 
night. The mixture was poured into water and extracted with ethyl acetate. The combined 

10 organics were washed with brine and concentrated to give a product that was purified by 
chromatography on silica gel eluting with ethyl acetate to give a colorless oil (0.053 g). MS m/z 
[M+] 284; a = +47.1° ,5.5 mg/ml in methylene chloride 1 H NMR (400mhz. CDCI3) d 0.98 (dd, 
J=32.8 Hz, 6.6 Hz, 6H), 1.78-1.89 (m, 1H), 4.12-4.19 (m, 2H), 4.39-4.46 (m, 1H), 7.07-7.10 
(m, 1H), 7.31-7.34 (m, 1H), 7.51-7.54 (m. 1H), 8.18-8.22 (m, 2H), 8.44-8.50 (m, 2H). 

15 The compound of Example 163 was prepared according to the procedure of Example 

162 substituting the corresponding hydroxy nicatinamide for N-(1-Hydroxy-2-methyl-propyl)-2- 
(pyridin-3-yloxy)-nicotinamide. The duration of reaction was between 1 and 24 hours. 

EXAMPLE 183 

fR) 3-(4-lsopr?PY»-4-S-dihvdro-oxazol-2- vl)-2-<Pvridin-3-vloxvt-PVridine 

20 HRMS 284.13915; a =-52.7° ,10.0 mg/ml in methylene chloride. 'H NMR (400mhz, 

CDCW d 0.98 (dd, J=32.8 Hz, 6.6 Hz, 6H), 1.86-1.92 (m, 1H), 4.12-4.19 (m, 2H), 4.39^.45 
(m, 1H), 7.08 (dd, J= 7.5 Hz, 4.8 Hz, 1H), 7.31-7.34 (m, 1H), 7.51-7.5 (m. 1H), 8.18-8.22 (m. 
2H), 8.44 (dd, J= 4.6 Hz, 1.2 Hz, 1H), 8.50 (d, J= 2.7 Hz. 1H). 

FXAMPLE 164 

25 (R)-3-<4-sec-Bu « Yl-4.S-dihvdr o -nyazol-2-vl\-2.<Pvridin-3.vloxv).pvridine 

A solution of N-(1-Hydroxymethyl-2-methyl-butyl)-2-(pyridin-3-yloxy)-nicotinamide 
(0.120 grams, 0.400 mmole) and phosphorus oxychloride (400 pi, 4.0 mmole) in toluene (5 ml) 
was stirred over night. The mixture was concentrated to dryness and dissolved in methanol (5 
ml) and potassium carbonate (0.250 g) was added. The mixture was concentrated to give a 

30 crude product that was purified by chromatography on silica gel eluting with ethyl acetate to 
give a colorless oil (0.060 g). ; Anal, calcd. for C 17 H l9 N 3 0 2 : C, 68.67; H.6.44; N, 14.13. Found: 
C, 68.28; H, 6.82; N, 13.33; HRMS 298.1530; a = -42.9°, 11.2 mg/ml in methylene chloride, 1 H 
NMR (400mhz, CDCI 3 ) d 0.95 (t, >7.3 Hz, 3H), 1.19-1.30 (m, 1H), 1.54-1.62 (m, 1H), 1.71- 
1.77 (m. 1H), 4.14-4.18 (m, 1H). 4.25-4.31 (m, 1H), 4.40 (dd, J= 9.8 Hz, 7.1 Hz„ 1H), 7.08 

35 (dd, J= 7.5 Hz, 5.0 Hz„ 1H), 7.31-7.35 (m, 1H), 7.51-7.54 (m, 1H). 8.18-8.22 (m, 2H), 8.44- 
8.50 (m, 2H). 

EXAMPLE 165 

■^f{f2-<4-Fluo ^ph^n» ^)-Pvridtne^.carbonvl1-amlno>-methYl)-1H.indolg-2- 
^arhftxvHc acid 
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5 A solution of 5-({[2K4-Fluoro-phenoxy)-pyridine-3-carbonyl]-amino}-methyl)-1 H-indole- 

2-carboxylic acid ethyl ester (0.043 grams, 0.099 mmole) in 1NJ sodium hydroxide (0.25 ml, 
0.25 mmole) and ethanol (5 ml) was refluxed for 9 hours. The mixture was concentrated 
under reduced pressure to dryness and dissolved in water (2 ml). The mixture was acidified 
with 2 H hydrochloric acid giving a white solid which was isolated by filtration (0.032 g). MP. 
10 236-238; Anal, calcd. for C 22 H 16 N 3 0 4 F: C, 65.18; H.3.98; N, 10.37. Found: C, 65.12; H, 4.08; 
N, 10.20. 

EXAMPLE 166 

fR)-3-(4-Phenvl41.31dioxolan>2-vn>24Pv ridin-3-vlo^)-p Y ridinp 

A solution of 2-(Pyridin-3-yloxy)-pyridine-3-carbaldehyde (0.150 grams, 0.75 mmole), 
15 (R)-1-Phenyl-ethane-1,2-dioi (0.105 grams, 0.75 mmole) and pTSA (0.005 g) in toluene (10 
ml) was refluxed over night. The mixture was concentrated under reduced pressure and 
dissolved in ethyl acetate. The organics were washed with safd bicarb and brine, dried over 
Na 2 S0 4 and purified by chromatography on silica gel eluting with diethyl ether to give a yellow 
oil. (mixture of cis and trans) HRMS 321.1260; a = -46.3° 9.2 mg/ml in methylene chloride; 1 H 
20 NMR (400mhz, CDCI 3 ) d 3.93-4.00 (m, 1H), 4.42 (dd, J= 7.9 Hz, 7.0 Hz„ 1/2 H), 4.56-4.60 (m, 
1/2H), 5.25-5.30 (m, 1H), 6.39 (s, 1/2H), 6.56 (s, 1/2H), 7.10-7.12 (m, 1H), 7.30-7.40 (m, 6H). 
7.49-7.55 (m, 1H), 8.02-8.16 (m, 2H), 8.43-8.52 (m, 2H). 

The compounds of Examples 167-169 were prepared according to the procedure of 
Example 166 substituting the corresponding diol for (R)-1-Phenyl-ethane-1,2-diol. The 
25 duration of reaction was between 1 and 24 hours. 

EXAMPLE 167 

(S)-3^4-Phenvl-ri.31dioxolan>2-vn-2-rPyri din..3-vloxvUpvridine 

Anal, calcd. for C 19 H 16 N 2 0 3 : C, 71.24; H, 5.03; N, 8.74. Found: C, 71.02; H t 5.32; N, 
8.03; a = -48.8° 12.8 mg/ml in methylene chloride; *H NMR (400mhz, CDCI 3 ) d 3.90-4.00 (m, 
30 1H), 4.42 (dd, J= 7.9 Hz, 7.1 Hz, 1/2H), 4.56-4.58 (m, 1/2H), 5.20-5.28 (m, 1H), 6.40 (s, 1/2H), 
6.57 (s, 1/2H), 7.08-7.12 (m, 1H), 7.32-7.41 (m, 6H), 7.53-7.55 (m, 1H), 8.10-8.15 (m, 2H). 
8.44-8.54 (m, 2H). 

EXAMPLE 168 

($)-3-r4-(2-Chloro-PhenvlH1.31dioxotan-2-vn-2-fPvridin-3- vloxv^Dyridine 

35 Anal, calcd. for C 19 H 1S N 2 0 3 CI; HRMS 355.0864; a = +55.5° 12.1 mg/ml in methylene 

chloride; 1 H NMR (400mhz, CDCI 3 ) d 3.80-3.96 (m, 1H), 4.56-4.60 (m, 1/2H), 4.78-4.82 (m, 
1/2H), 5.58-5.62 (m, 1H), 6.39 (s, 1/2H), 6.53 (s, 1/2H), 7.11-7.15 (m, 1H), 7.20-7.38 (m, 5H), 
7.53-7.60 (m, 1H), 8.06-8.18 (m, 2H). 8.44-8.54 (m, 2H). 

EXAMPLE 169 
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5 ^R)-3.M.f2.Chlorn.ph e nvn.n.3 1di Q yolan.2.vll-2-fPvridin.3-vloxv>-Pvridine 

Mixture of cis and trans isomers; Anal, calcd. for C 19 H, 5 N 2 0 3 CI; C, 64.32; H, 4.26; N, 
7.90. Found: C, 64.31; H, 4.42; N, 7.72; a = -61.1° 10.2 mg/ml in methylene chloride; 1 H NMR 
(400mhz. CDCI 3 ) d 3.82 (dd, J* 8.2 Hz, 7.3 Hz„ 1/2 H), 3.95 (dd, J= 7.2 Hz, 6.2 Hz„ 1/2 H), 
4.58 (dd, J= 8.0 Hz. 7.3 Hz„ 1/2 H), 4.80 (dd, J= 8.5 Hz, 6.4 Hz, 1/2 H), 5.58-5.62 (m, 1H), 
10 6.39 (s, 1/2H), 6.53 (s, 1/2H), 7.10-7.15 (m, 1H), 7.24-7.38 (m, 4H). 7.55-7.68 (m, 2H), 8.06- 
8.18 (m, 2H). 8.45-8.55 (m, 2H). 

EXAMPLE 170 

2-T2-tPvridin-3-v>oxv)-pvrid8n-3-vn-3-oxa-1-aza-SDiror4.4lnon-1-ene 

A solution of N-(1-Hydroxymethyl-cyclopentyl)-2-(pyridin-3-yloxy)-nicotinamide (0.045 
15 grams, 0.144 mmote) and phosphorus oxychloride in toluene (5 ml) was stirred over night. 
The mixture was concentrated to dryness and dissolved in methanol (5 ml) and potassium 
carbonate was added. The mixture was concentrated to give a crude product that was purified 
by chromatography on silica gel eluting with ethyl acetate to give a yellow oil (0.021 g). HRMS 
296.1417; 1 H NMR (400mhz, CDCI 3 ) d 1.65-1.74 (m, 4H), 1.86-1.91 (m. 2H), 1.96-2.03 (m, 
20 2H), 4.25 (s, 2H), 7.08 (dd, J= 7.5 Hz, 5.0 Hz, 1H), 7.32 (dd, J= 8.3 Hz, 4.8 Hz, 1H), 7.51-7.54 
(m, 1H), 8.15-8.22 (m, 2H), 8.43-8.50 (m, 2H). 

N.Prnpyl-2-<pvridin-3-yloxvl-nte otinamide 

To a solution of 2-(pyridin-3-yloxy)-nicotinic acid (0.100 g 0.462 mmole), BOP (0.205 
25 grams, 0.463 mmole) and DlEA (0.242 p\) in dimethylformamide (5 ml) was added n-propyl 
amine (40 til, 0.486 mmole) and stirred for 4 hours at room temperature. The reaction was 
quenched with 10 >il water and extracted with ethyl acetate. The combined organics were 
washed with alternating portions of 5% citric acid and saf d bicarb, dried over Na 2 S0 4 , filtered 
and concentrated to a product which was purified by chromatography on silica gel eluting with 
30 diethyl ether to give a white crystalline solid ( 0.068 g). M.P. 55-56°C; 1 H NMR (400mhz, 
CDCI 3 ) d 0.98 (t, J= 7.3 Hz, 3H), 1.61-1.70 (m, 2H), 3.45-3.50 (m, 2H), 7.19 (dd, J= 7.5 Hz, 
4.8 Hz, 1H). 7.38-7.41 (m, 1H), 7.52-7.55 (m. 1H), 7.72 (bs. 1H). 8.16 (dd, J= 4.8 Hz, 2.1 Hz. 

1H), 8.52-8.63 (m, 3H). 

The compounds of Examples 177-182 were prepared according to the procedure of 
35 Example 171 substituting the corresponding amine for n-propyl amine. The duration of 
reaction was between 1 and 24 hours. 

EXAMPLE 172 
M-teoprnpYl^ ^pyridin ^-Y 1 xvWnicotinamide 
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5 1 H NMR (400mhz, CDCI 3 ) d 1.27 (d, J= 6.4 Hz, 6H), 4.29-4.34 (m. 1H), 7.18 (dd, J= 

7.7 Hz, 4.8 Hz, 1H), 7.39-7.42 (m, 1H), 7.51 (bs, 1H), 7.53-7.57 (m, 1H), 8.16 (dd, J= 4.8 Hz, 
2.1 Hz, 1H), 8.53-8.62 (m,3H). 

EXAMPLE 173 
N-lsobutvl.2-fDvridm-3-vloxv>.nieotinamidi> 

10 Anal, calcd. for C 15 H 17 N 3 0 2 ; 1 H NMR (400mhz, CDCI 3 ) d 0.97 (d, J= 6.6 Hz, 6H), 

1.71-1.95 (m, 1H). 3.35 (dd, J= 6.6 Hz, 5.8 Hz, 2H), 7.19 (dd, J= 7.8 Hz, 4.8 Hz, 1H), 7.39- 
7.42 (m, 1H), 7.53-7.56 (m, 1H), 7.76 (bs, 1H), 8.16 (dd, J= 4.8 Hz, 1.9 Hz, 1H), 8.52-8.63 (m, 
3H). 

EXAMPLE 174 
15 N-Butvl-2-(Dvridin-3-vloxy>-nicotinamide 

M.P. 55-56°C; Anal, calcd. for C 1S H 17 N 3 0 2 ; 1 H NMR (400mhz, CDCI 3 ) d 0.93 (t, J= 7.5 
Hz, 3H), 1.37-1.44 (m, 2H). 1.57-1.65 (m, 2H), 3.48-3.53 (m, 2H), 7.16-7.19 (m, 1H), 7.38- 
7.42 (m, 1H), 7.52-7.55 (m, 1H), 7.70 (bs, 1H), 8.15 (dd, J= 4.8 Hz, 1.9 Hz, 1H), 8.51-8.63 (m, 
3H). 

20 EXAMPLE 175 

N-Pentvl-2-(pvridin-3-vloxv^-nicotinamide 

M.P. 61-62°C; Anal, calcd. for C 16 H 19 N 3 0 2 ; C, 67.32 H, 6.71; N, 14.72. Found: C. 
67.52; H, 6.88; N, 14.23 

EXAMPLE 176 

25 fS)-N-sec-Butvl-2-(pyridin-3-vloxYVnieQtinamirii» 

M.P. 64-65°C; Anal, calcd. for C 1S H 17 N 3 0 2 ; C, 66.40 H, 6.32; N, 15.49. Found: C, 
66.66; H, 6.48; N, 14.89. a = +9.0° 10.9 mg/ml in methylene chloride. 

EXAMPLE 177 

(Rl-N-sec-B utvl-2-fpyridin-3-vloxy ^-nicotinamide 

30 M.P. 55-56°C; Anal, calcd. for C 15 H 17 N 3 0 2 ; C, 66.40 H, 6.32; N, 15.49. Found: C, 

67.14; H, 6.37; N, 14.70. a = -8.48° 12.5 mg/ml in methylene chloride. 

EXAMPLE 178 
2-tPvridin-3-vloxv\4sl.(A.fiulfamoyl-be nzvlt-nicotinamide 

M.P. 196-197"C; Anal, calcd. for C 18 H 16 N 4 0 4 S: C, 56.24 H, 4.20; N, 14:75. Found: C, 
35 54.95; H, 4.30; N, 14.11. 

EXAMPLE 179 

2-(Pvridin-3-vloxv)-N-(1-sulfamovi- D i D eridin^-vlmethvh.ni C otin a miriP 

M.P. 165-166°C; HRMS 392.1382. 

EXA MPLE 180 
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5 N-(1H-lndol^vlmethvl^Dvridin>3-yl oxvUnicotinamide 

MP. 134-135°C; Anal, calcd. for C 20 H 16 N 4 O 2 : C, 69.76 H, 4.68; N, 16.27. Found: C, 
69.45; H.4.63; N, 16.15. 

EXAMPLE 181 
N-Pyridin-2-vlmethyl-2-fpvridin-3>vloxy)-nicotinamide 

10 M.P. 118-119°C; Anal, calcd. for C 17 H, 4 N 4 0 2 : C, 66.66 H, 4.61; N, 18.29. Found: C, 

66.24; H, 4.58; N, 18.21. 

EXAMPLE 182 

N-Benzori.31dioxol-5-vlmethvl-2-rDvridin- 3-vioxvUnicotinamide 

M.P. 130-131°C; Anal, calcd. for C 19 H 15 N 3 0 4 : C, 65.32; H, 4.33; N, 12.03. Found: C, 
15 64.62; H, 4.14; N, 11.87. 

EXAMPLE 1 83 
N-r4-(1-Hydroxv-1-methvl-ethvl^ 
nicotinamide 

To a stirred solution 2-(3-Trifluoromethyl-phenoxy)-nicotinic acid (0.31 1g, 1.1 mmole) 
20 2-{4-Aminomethyl-phenyl)-propan-2-ol (0.200 grams, 1.21 mmole), and 1- 
hydroxybenzotriazole hydrate (0.178 grams, 1.32 mmole) in dry dimethylformamide (15 ml) 
was added 1-(3-dimethylamino)-propyl)-3-ethylcarbodiimide hydrochloride (0.275 grams, 1.43 
mmole) and stirred over night The mixture was diluted with 250 ml water and extracted with 
ethyl acetate. The combined organics were washed with water and brine, dried over Na 2 S0 4 , 
25 filtered and concentrated to give an oil that was purified by chromatography on silica eluting 
with 4% methanol/ methylene chloride to give a foam. (0.350 g). M.P. 37-39°C; *H NMR 
(CDCI3) d 1.56 (6 H, s), 4.69 (2 H t d, J= 5.81 Hz), 7.2-7.6 (9 H, m), 8.02 (1 H, s), 8.20 (1 H, 
m), 8.64 (1 H, m). 

The compound of Example 184 was prepared according to the procedure of Example 
30 183 substituting the corresponding amine for ) 2-(4-Aminomethyl-phenyl)-propan-2-ol. The 
duration of reaction was between 1 and 24 hours. 

EXAMPLE 184 

N^2-Chloro-benzyl)-2-<3-trifiuoromethy>-phe noxvUnicotinamide 

M.P. 88-90°C; Anal, calcd. for C2oH 14 N 2 0 2 F 3 CI; C, 59.05 H, 3.47; N, 6.89. Found: C, 
35 58.89; H, 3.39; N, 6.94. 

EXAMPLE 1 85 

242-Chloro-DhenvlUN-r2-lDvridin^-yloxvWDvridi n-3-ylT>acetamide 

To a stirred solution 2-ch!oro-benzoic acid (0.200g ? 1.17 mmole), 2-(Pyridin-3-yloxy)- 
pyridin-3-ylamine (0.239 grams, 1.28 mmole), and 1-hydroxybenzotriazole hydrate (0.190 
40 grams, 1.40 mmole) in dry dimethylformamide (15 ml) was added 2-diethylaminoethyl chloride 



WO 98/45268 



PCT/IB98/00315 



-141- 



5 hydrochloride (0.292g, 1.52 mmole) and stirred over the weekend. The mixture was diluted 
with 200 ml water and extracted with ethyl acetate. The combined organics were washed with 
1N NaOH, water and brine, dried over Na 2 S0 4t filtered and concentrated to give an oil that 
was purified by chromatography on silica. Recrystalization from ethyl acetate/ hexane gave a 
solid. (0.093 g). M.P. 137-139°C; Anal, calcd. for C 18 H 14 N 3 0 2 CI: C, 63.63; H, 4.15; N, 12.37. 
10 Found: C, 63.30; H, 4.30; N, 12.34. 

The compound of Example 186 was prepared according to the procedure of Example 

187 substituting the corresponding carboxylic acid for 2-chloro-benzoic acid. The duration of 
reaction was between 1 and 24 hours. 

EXAMPLE 186 

15 2-(4-Acetyl -Dhenyl)-N-f2-(pyridin-3-vloxv)-pyridin-3-yn-acetamide 

M.P. 110-1 12*0; 1 H NMR (CDCI 3 ) d 2.6 (3 H, s), 3.90 (2 H, s), 7.0-8.7 (12 H. m). 

EXAMPLE 187 

2^3-Chtoro-phenoxv)-N^ 

To a stirred solution 2-(3-chloro-phenoxy)-nicotinic acid (0.301g, 1.21 mmole) 2-(4- 
20 Aminomethyl-phenyl)-propan-2-ol (0.200 grams, 1.21 mmole), and 1-hydroxybenzotriazoie 
hydrate (0.178 grams, 1.32 mmole) in dry dimethylformamide (15 ml) was added 1-(3- 
dimethylamino)-propyl)-3-ethylcarbodiimide hydrochloride (0.275 grams, 1.43 mmole) and 
stirred over night. The mixture was diluted with 200 ml water and extracted with ethyl acetate. 
The combined organics were washed with water, 1N sodium hydroxide and brine, dried over 
25 MgS*6 4 , filtered and concentrated to give an oil that was purified by chromatography on silica 
eluting with 6% methanol/ methylene chloride to give a solid. (0.258 g). M.P. 57-59°C; Anal, 
calcd. forC 22 H 21 N 2 0 3 CI: C, 66.50; H, 5.33; N, 7.06. Found: C, 67.15; H, 5.95; N, 6.68. 

The compound of Example 189 was prepared according to the procedure of Example 

188 substituting the corresponding amine for2-(4-Aminomethyl-phenyl)-propan-2-ol. The 
30 duration of reaction was between 1 and 3 hours. 

EXAMPLE 189 
N-(2-Chloro-ben2yl)-2- (3-chloro>phenoxvWnicotinamide 

M.P. 126-128°C; Anal, calcd. for C 19 H 14 N 2 0 2 CI 2 : C, 61.14; H, 3.78; N, 7.51. Found: C, 
61.07; H, 3.73; N.7.51. 
35 EXAMPLE 190 

($)-2-(4^2-r2^4-FluoroH>henoxv^^ 
propap-2-ol 

To a solution of (S)-4-{2-[2-(4-Fluoro-phenoxy)-pyridin-3-yl]-[1 ,3]dioxolan-4-y I}- 
benzoic acid ethyl ester (0.085 grams, 0.2 mmole) in tetrahydrofuran (5 ml) at -78°C 1.4 M 
40 methyl lithium in diethyl ether (0.45 ml, 0.6 mmole) was added dropwise to keep the 
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5 temperature below -60°C and stirred at -78°C for 90 minutes. The mixture was warmed to 
0°C, quenched with safd NH 4 CI and extracted with ethyl acetate. The combined organics 
were washed with water and brine, dried over MgS0 4 , filtered and concentrated to an oil which 
was purified by chromatography on silica eluting with 1/4 ethyl acetate/ hexane to give a 
colorless oil. (0.45 g); Anal, calcd. for C^H^NC^F: C, 69.86; H, 5.61; N, 3.54. Found: C,70.85; 

10 H, 6.22; N, 3.15; *H NMR (400mhz, CDCI 3 ) d 1.58 (s, 6 H), 3.90-4.00 (m, 1H), 4.38-4.42 (m, 
1/2 H), 4.54-4.58 (m, 1/2 H), 5.21-5.28 (m, 1H), 6.37 (s, 1/2H), 6.55 (s, 1/2H), 6.98-7.15 (m, 
5H), 7.34-7.38 (m, 2H), 7.44-7.52 (m, 2H) t 7.99-8.16 (m, 2H). 

The compounds of Examples 191-192 were prepared according to the procedure of 
Example 190 substituting the corresponding ester for of (S)-4-{2-[2-(4-Fluoro-phenoxy)- 

15 pyridin-3-ylH1i3]dioxolan-4-yl}-benzoic acid ethyl ester. The duration of reaction was between 
1 and 3 hours. 

EXA MPLE 191 
cis^m-24442-r244-Fluoro-phenoxv^^^ 
propan-2-ol 

20 Anal, calcd. for C23H22NO4F: a = -45.3° 15.2 mg/ml in methylene chloride; 1 H NMR 

(400mhz, CDCI3) d 1.58 (s t 6 H), 3.96-4.00 (m, 1H), 4.39^.42 (m, 1 H), 5.21-5.24 (m, 1H) t 
6.38 (s, 1H), 7.04-7.14 (m, 5H), 7.40 (d, J= 8.1 Hz, 2H), 7.50 (d, J= 8.5 Hz, 2H), 8.05-8.16 (m, 
2H). 

EXAMPLE 192 
25 tranHR)-244-{ 2-f244-Fluoro-Dte^ 
propan-2-ol 

Anal, calcd. for C^NC^F: 1 H NMR (400mhz, CDCI 3 ) d 1.58 (s, 6 H), 3.92 (t, J= 7.9 
Hz, 1H), 4.55-4.58 (m, 1 H), 5.23-5.28 (m, 1H), 6.54 (s, 1H), 7.03-7.19 (m, 5H), 7.40 (d, J= 8.3 
Hz, 2H), 7.51 (d, J= 8.1 Hz, 2H),7.99-8.15 (m, 2H). 
30 EXAMPLE 193 

244-Fluoro-phenoxyVN^4-sulfamoyl-benzy l)-nicotinamide 
To a solution of 2-(4-Fluoro-phenoxy)-nicotinic acid (0.110 g 0.470 mmole), BOP 
(0.205 grams, 0.470 mmole) and DIEA (0.242 \x\, 1.42 mmole) in dimethylformamide (5 ml) 
was added 4-Aminomethyl-benzenesulfonamide (0.105 grams, 0.470 mmole) and stirred at 
35 room temperature over night. The reaction was quenched with water and extracted with ethyl 
acetate. The combined organics were washed with alternating portions of 5% citric acid and 
sat'd bicarb, dried over Na 2 S0 4 , filtered and concentrated to a product which recrystalized 
from ethyl acetate to give white crystals ( 0.100 g). M.P. 222-223°C; Anal, calcd. for 
C 19 H 16 N30 4 SF; C, 56.85; H, 4.02; N, 10.47. Found: C, 55.52; H, 4.14; N, 10.16. 
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5 The compounds of Examples 194-195 were prepared according to the procedure of 

Example 193 substituting the corresponding amine for 4-Aminomethyl-benzenesuIfonamide. 
The duration of reaction was between 1 and 3 hours. 

EXAMPLE 194 

2-(4-Fi uoro-phenoxv)-N-(1-su^^ 

10 MP. 225-226°C; Anal, calcd. for C 18 H 21 N 4 0 4 SF: C, 52.93 H, 5.18; N, 13.72. Found: C, 

52.73; H, 5.16; N, 13.72. 

EXAMPLE 195 

N-f3,4-Pihvdro-2H^vran-2-vlmethvl)-2-r4-f>uoro-phen oxvUnicQtSnamiriA 

M.P. 55-57°C; HRMS 329.1324. 
15 EXAMPLE 196 

2-(3-Cvano-phenoxv>-N44-sulfamoyU ben2yl) -nicQttnamidP 
To a solution of 2-(3-Cyano-phenoxy)-nicotinic acid (0.140 g 0.600 mmole), BOP 
(0.260 grams, 0.600 mmole) and DIEA (0.310 jii, 1.8 mmole) in dimethylformamide (5 mi) was 
added 4-Aminomethyl-benzenesulfonamide (0.135 grams, 0.600 mmole) and stirred at room 
20 temperature over night The reaction was quenched with water and extracted with ethyl 
acetate. The combined organics were washed with alternating portions of 5% citric acid and 
sat'd bicarb, dried over Na 2 S0 4 , filtered and concentrated to a product which was 
recrystalized from ethyl acetate to give a white solid ( 0.100 g). M.P. 179-180°C; Anal, calcd. 
for C2oH 16 N 4 0 4 S; C, 58.81; H, 3.95; N, 13.72. Found: C, 57.47; H, 4.15; N, 13.45. 
25 EXAMPLE 197 

N44^u1fa moyl-benzylV2^3-tetrazoM-y>-phenoxv^nicotinamide 
To a stirred solution 2-(3-Tetrazol-1-yl-phenoxy)-nicotinic acid (0.050g, 0.180 mmole) 
4-Aminomethyl-benzenesulfonamide (0.060 grams, 0.26 mmole), and 1 -hydroxy benzotriazole 
hydrate (0.031 grams,0.23 mmole) in dry dimethylformamide (2 ml) was added 2- 
30 diethylaminoethyl chloride hydrochloride (0.044 grams, 0.23 mmole) and stirred over night 
The mixture was diluted with 200 ml water and extracted with ethyl acetate. The combined 
organics were washed with water, 1N sodium hydroxide and brine, dried over MgS0 4 , filtered 
and concentrated to give a product that was purified by chromatography on silica eluting with 
5% methanol/ methylene chloride to give a white solid. (0.013 g). MP. 72-74°C; ! H NMR 
35 (400mhz, CDCI 3 ) d 4.55 (d, J= 6.0 Hz, 2H), 6.74-6.84 (m, 2 H), 7.21-7.37 (m, 4H), 7.49 (d, J= 
8.5 Hz, 2H), 7.72 (d. J= 8.3 Hz, 2H), 8.10-8.21 (m, 2H), 9.05 (t, J= 6.0 Hz, 1H). 

EXAMPLE 1^ 8 

N-r4>(1-Hvdroxv-1-methvi-ethyl\^yrJ hexvlmethvq-2-t3-methoxv-Dhenoxvl- 

nicQtingmkte 
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5 To a solution 4-({[2-(3-Methoxy-phenoxy)-pyridine-3-carbonyl]-aminohmethyl)- 

cyclohexanecarboxylic acid ethyl ester ( 0.260 grams, 0.63 mmole) in tetrahydrofuran (5 ml) at 
-78°C 1.4 M methyl lithium in diethyl ether (1.4 ml, 1.89 mmole) was added dropwise to keep 
the temperature below -60°C and stirred at -78°C for 2 hours and allowed to warm to room 
temperature over the weekend. The mixture was quenched with safd NH 4 CI and extracted 

10 with ethyl acetate. The combined organics were washed with water and brine, dried over 
Na^O,, filtered and concentrated to a product which was purified by chromatography on silica 
eluting with 1/1 ethyl acetate/ hexane to give a pale yellow oil. (0.077 g); 1 H NMR (400mhz, 
CDCI 3 ) d 1.02-1.22 (m. 10H), 1.52-1.56 (m. 2 H). 1.82-1.88 (m. 4H), 3.32-3.36 (m. 2H). 3.80 
(s, 3H), 6.70-6.74 (m, 2H), 6.80-6.83 (m. 1H), 7.12-7.16 (m, 1H),7.33 (t, J= 8.1 Hz, 1H), 7.93 

1 5 (bs, 1 H), 8.20-8.22 (m, 1 H). 8.60-8.61 (m, 1 H). 

FX AMPLE 199 

?. {3.Chloro-Dh »"™ yW4- ^ -hYrir^ 
nicotinamide 

To a 4-({[2-(3-Chloro-phenoxy)-pyridine-3-carbonyl]-amino}-methyl)- 
20 cyclohexanecarboxylic acid ethyl ester ( 0.220 grams, 0.53 mmole) in tetrahydrofuran (5 ml) at 
-78»C 1 .4 M methyl lithium in diethyl ether (1 .1 3 ml, 1 .58 mmole) was added dropwise to keep 
the temperature below -60°C and stirred at -78°C for 2 hours and allowed to warm to room 
temperature. The mixture was quenched with safd NH 4 CI and extracted with ethyl acetate. 
The combined organics were washed with water and brine, dried over Na 2 S0 4 , filtered and 
25 concentrated to a product which was purified by chromatography on silica eluting with 2/3 
ethyl acetate/ hexane to give an off-white oil. (0.040 g); 1 H NMR (400mhz, CDCI 3 ) d 0.84-1.70 
(m. 12H), 1.83-1.87 (m, 4 H), 3.30-3.37 (m, 2H), 7.04-7.07 (m, 1H), 7.11-7.19 (m, 2H), 7.24- 
7.27 (m, 1H), 7.35-7.39 (m, 1H), 7.79 (bs, 1H),8.19-8.21 (m, 1H), 8.60-8.62 (m, 1H). 

EXAMPLE 200 

30 7. ja.Mftthoxv-phpnnYv\-N-tA -«ii>famovt.ben7vn-nicotinamide 

To a solution of 2-(3-Methoxy -phenoxy)-nicotinic acid (0.200 g 0.820 mmole), BOP 
(0.360 grams, 0.820 mmole) and DIEA (425 ul, 2.45 mmole) in dimethytformamide (5 ml) was 
added 4-Aminomethyl-benzenesulfonamide (0.182 grams. 0.820 mmole) and stirred at room 
temperature over night. The reaction was quenched with water and extracted with ethyl 
35 acetate. The combined organics were washed with alternating portions of 5% citric acid and 
sard bicarb, dried over Na 2 S0 4 , filtered and concentrated to a product which recrystalized 
from ethyl acetate to give a white solid ( 0.260 g). M.P. 142-143'C; Anal, calcd. for 
C 20 H, 9 N 3 O 5 S; C. 58.10; H, 4.63; N, 10.16. Found: C, 58.11; H. 4.91; N, 9.83. 
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5 The compound of Example 201 was prepared according to the procedure of Example 

200 substituting the corresponding amine for 4-Aminomethyl-benzenesulfbnamide. The 
duration of reaction was between 1 and 3 hours. 

EXAMPLE 201 

N44-(1-Hvdrow-1-methvl-e^ 

10 M.P. 69-71°C; Anal, calcd. for C^N^: C, 72.39; H t 6.16; N, 7.14. Found: C, 

69.42; H, 6.34; NJ.17. 

EXAMPLE ?02 

^f3>Fluoro-phenoxv)^44-(1-hvdroxv-1-methvl^thylU ben2^n-nicotinami d e 

To a stirred solution 2-(3-Fluoro-phenoxy)-nicotinic acid (0.250g, 1.07 mmole), 2-(4- 
15 Aminomethyl-phenyl)-propan-2-o! (0.195 grams, 1.18 mmole) and 1-hydroxybenzotriazole 
hydrate (0.173 grams, 1.28 mmole) in dry dimethylformamide (15 ml) was added 1-(3- 
dimethylamino)-propyI)-3-ethylcarbodiimide hydrochloride (0.173 grams, 1.28 mmole) and 
stirred over night. The mixture was diluted with 300 ml water and extracted with ethyl acetate. 
The combined organics were washed with water and brine, dried over MgS0 4 , filtered and 
20 concentrated to give an oil that was purified by chromatography on silica. Recrystalization 
from ethyl acetate/ hexane gave a solid (0.400 g). M.P. 106-1 08°C; Anal, calcd. for 
C22H 21 N 2 03F: C, 69.46; H, 5.56; N, 7.36. Found: C, 69.05; H, 5.68; N, 7.25. 

EXAMPLE 203 

N-r2-(4-Fluoro-phenoxv)-pyridin-3>vn-2-f4-f1-hvdro xv-1>methyl-ethvlWDhenyn- 
25 acetamide 

To a 2-(4-Acetyl-phenyl)-N-[2-(4-fluoro-phenoxy)-pyridin-3-yl]-acetamide " (0.270 
grams, 0.741 mmole) in tetrahydrofuran (15 ml) at -78°C 1.0 M methyl lithium in 
tetrahydrofuran (1.63 ml, 1.63 mmole) was added via syringe and stirred at -78°C for 75 
minutes. Another 0.8 ml methyl lithium was added and the mixture was warmed to 0°C for 10 

30 minutes and cooled to -78°C. The mixture was quenched with water, allowed to warm to room 
temperature and extracted with ethyl acetate. The combined organics were washed with water 
and brine, dried over MgS0 4l filtered and concentrated to a white solid which was purified by 
chromatography on silica eluting with 2% methanol/ methylene chloride to give a white solid. 
Recrystalization from ethyl acetate/ hexane gave a solid (0.032 g). M.P. 135-137°C; Anal. 

35 calcd. for C^H^OaF: C, 69.46; H, 5.56; N, 7.36. Found: C, 69.46; H, 5.92; N, 7.73. 

EXAMPLE 204 

f-)^g^1-Hvdroxv-ethvn-tW^ 

N-[5-(1-Hydroxy^thyl)-thiophen-2-ylmethyl]-2-(pyridin-3-yioxy)-nicotinamide (0.287 g) 
was separated on a Chiral Cel OJ Column eluting with 70/30 heptane/ isopropanol to give a 
40 product. Recrystalization from ethyl acetate/ hexan gave a solid (0.070 g). M.P. 85-87°C; 
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5 Anal, calcd. for C l8 H 17 N 3 0 3 S: C, 60.83; H, 8.82; N, 11.82. Found: C, 55.38; H, 4.68; N.10.82. 
a = -7.02°. 

The compound of Example 205 was prepared according to the procedure of Example 

204. 

EXAMPLE 205 
10 (+)-N45-H-Hydroxy-ethvinhiODh^ 

MP. 88-90°C; Anal, calcd. for C 18 H 17 N 3 0 3 S: C, 60.83; H, 8.82; N, 11.82. Found: C, 
57.80; H, 5.06; N.11.21 a = +7.73°. 

EXAMPLE 206 

N-[4>(1>HvdroxY^^ethvl- ethYn-benzviy2-f3-methvlsu1fanvl>phenoxv)- 
15 nicotinamide 

To a stirred solution 2-(3-Methylsulfanyl-phenoxy)-nicotinic acid (2.5 grams, 9.58 
mmoie), 2-(4-Aminomethyl-phenyl)-propan-2-ol (1.896 grams, 11.50 mmole) and 1- 
hydroxybenzotriazoie hydrate (1.55 grams, 11.50 mmole) in dry dimethylformamide (60 ml) 
was added H3-dimethylamino)-propyl)-3-ethylcarbodiimide hydrochloride (2.39 grams, 12.45 

20 mmole) and stirred over night. The mixture was diluted with 300 ml water and extracted with 
ethyl acetate. The combined organics were washed with water and brine, dried over MgS0 4 , 
filtered and concentrated to give a yellow oil that was purified by chromatography on silica 
eluting with 3.5% methanol/ methylene chloride to give a white solid. Recrystalization from 
ethyl acetate/ hexane gave a solid (0.550 g). MP. 107-109°C; Anal, calcd. for C 23 H 24 N 2 0 3 S: 

25 C, 67.62; H, 5.92; N, 6.86. Found: C, 67.53; H, 5.76; N, 6.91. 

EXAMPLE 207 

N^-H-Hvdroxv -l^ethv^^ 

A solution of N-[4-(1-Hydroxy-1-methyl-ethyl)-benzyl]-2-(3-methylsulfanyl-phenoxy)- 
30 nicotinamide (3.5 grams, 8.5 mmole) and MCPBA (3.945 grams, 18.8 mmole) in methylene 
chloride (40 ml) was stirred at room temperature for 1 hour. The mixture was diluted with ethyl 
acetate, washed with water, 1 N sodium hydroxide and brine, dried over MgS0 4 , filtered and 
concentrated to give a white solid that was purified by chromatography on silica eluting with 
2% methanol/ methylene chloride to give a white solid. (1.64 g). MP. 51-53°C; Anal, calcd. 
35 for C^NAiS: C, 62.71; H, 5.49; N.6.38. Found: C, 61.87; H, 5.48; N, 6.29. 

EXAMPLE 208 
N-Pyridin-^YimethyU2^ pyridin-3-vloxv>-nicotinaniide 

A solution of 2-{Pyridin-3-yloxy)-nicotinic acid (0.0664 grams, 0.31 mmole) in thionyl 
chloride (1.12 ml, 15.4 mmole) was heated to 50°C. After 1.5 hours the reaction mixture was 
40 cooled to room temperature and concentrated under reduced pressure. Pyridine (2.5 ml) was 
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5 added followed by C-Pyridin^yl-methylamine (47 nl, 0.47 mmole) at room temperature. After 
2 hours the mixture was concentrated to remove pyridine. The crude product was purified by 
chromatography on silica gel eluting with 9/1 ethyl acetate/ methanol to give a solid. (0.0331 
g). M.P. 142-144°C; Anal, calcd. for C 17 H 14 N 4 0 2 : C, 66.66; H, 4.61; N.18.29. Found: C, 66.40; 
H, 4.56; N, 17.94. 
10 EXAMPLE 209 

2-(4>Fluoro-phenoxvUN^S>methv>-pYra 2in-2-vlmethvl\-nicotinamid^ 
A solution of 2-(4-Fluoro-phenoxy)-nicotinic acid (0.0766 grams, 0.33 mmole) in 
thionyl chloride (2 ml) was heated to 50°C. After 1.5 hours the reaction mixture was cooled to 
room temperature and concentrated under reduced pressure. The resulting residue was 
15 dissolved in pyridine (2 ml) and C-(5-Methyl-pyrazin-2-yl)-methylamine (0.14 grams, 1.0 
mmole) was added. After 1.5 hours the mixture was concentrated under reduced pressure 
and purified by chromatography on silica gel eluting with 1:1 ethyl acetate/hexane to give a 
white solid. MP. 159°C; Anal, calcd. for C 18 H 15 N 4 0 2 F: C, 63.90; H, 4.47; N t 16.56. Found: C, 
63.78; H, 4.39; N, 16.26. 

20 The compound of Example 63a was prepared according to the procedure of Example 

63 substituting the corresponding amine for Methyl-pyrazin-2-yl)-methylamine. The duration 
of reaction was between 1 and 24 hours. 

EXAMPLE 210 

5^r2-(4>Fluoro>phenoxy^pyridine-3- carbonyq-ammoVDentanoic acid ethyl ester 

25 Anal, calcd. for C 19 H 21 N 2 0 4 F: C, 63.32; H, 5.87; N, 7.77. Found: C t 62.42; R, 5.62; 

N.7.52; *H NMR (CDCI 3 ) d 1.21 (3H, t, J=7.1 Hz), 1.69 (4 H, m), 2.33 (2 H, t, J=6.2 Hz), 3.49 
(2 H, m), 4.08 (2 H, q, J= 7.06, 14.11), 7.13 (4 H, m), 7.86 (1 H, s),8.17 (1 H, dd, J= 2.08, 
4.77), 8.59 (1 H, dd, J= 2.07, 7.67). 

EXAMPLE 211 

30 2-r4^-HvdroxY-1^etM^^ 
acetatnide 

To a solution of 2-(4-Acetyl-phenyl)-N-[2-(pyridin-3-yloxy)-pyridin-3-yl]-acetamide 
(0.130 grams, 0.374 mmole) in tetrahydrofuran (10 ml) at -78°C 1.0 M methyl lithium in 
tetrahydrofuran (1.123 ml, 1.123 mmole) was added and stirred at -78°C for 30 minutes, 

35 allowed to warm to room temperature for 30 minutes and cooled to -78°C. The mixture was 
quenched with water and extracted with ethyl acetate. The combined organics were washed 
with water and brine, dried over MgS0 4 , filtered and concentrated to a product which was 
purified by chromatography on silica eluting with 3% methanol/ methylene chloride. 
Recrystalization from ethyl acetate/ hexane gave a solid (0.045 g). M.P. 122-124°C; Anal. 

40 calcd. for C 21 H 21 N 3 0 3 : C, 69.41; H, 5.82; N, 11.50. Found: C, 69.02; H, 6.12; N, 11.30. 
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5 EXANIPIE212 

2^Fluoro-DhenQxyWN^5- hydroxv-5-methvl-hexvt)-nicotinamicie 

To a solution of 5^[2-(4-Fiuorchphenoxy)-pyridine-3-carbonyl]-amino}-pentanoic acid 
ethyl ester (0.0231 grams, 0.06 mmole) in tetrahydrofuran (1 ml) at -78°C 1.4 M methyl lithium 
in diethyl ether (186 yl, 0.26 mmole) was added via syringe and stirred at -78°C for 2 hours, 

10 200 ^l water was added and the mixture warmed to room temperature. The reaction was 
diluted with ethyl acetate, dried over MgS0 4 , filtered and concentrated to give a clear oil. Anal, 
calcd. for C 19 H 23 N 2 0 3 F: C, 65.88; H, 6.69; N, 8.09. Found: C, 63.17; H, 5.73; N, 7.46; 1 H NMR 
(CDCI 3 ) d 1.21 (6H, m), 1.51 (3 H, m), 1.67 (2 H, m), 3.52 (2 H, m), 4.10 (1 H f q, J= 7.17, 
14.30), 7.17 (4 H, m), 7.86 (1 H, s), 8.20 (1 H, dd, J= 2.11, 4.89), 8.58 (1 H, dd, J= 2.16, 7.67). 

15 EXAW>Lg213 
N-[2-{3-Acetvl-ph e noxvWnvri rf^ 
acetamide 

To a solution of 2-(4-Acetyl-phenyl)-N-[2-(3-cyano-phenoxy)-pyridin-3-yl]-acetamide 
(0 250 grams, 1.484 mmole) in tetrahydrofuran (15 ml) at -78°C 1.0 M methyl lithium in 

20 tetrahydrofuran (5.2 ml, 5.2 mmole) was added and stirred at -78°C for 1 hour. Another 2.0 ml 
methyl lithium was added and stirred for 5 minutes allowing to warm to room temperature. 
The reaction was quenched with water and extracted with ethyl acetate. The combined 
extracts were washed with water and brine, dried over MgS0 4 , filtered and concentrated to 
give an oil which was purified by chromatography on silica eluting with 30% ethyl acetate/ 

25 hexane. Recrystalization from ethyl acetate/ hexane gave white crystals (0.082 g). MP. 85- 
87°C; Anal, calcd. for C 24 H 24 N 2 0 4 : C, 71.27; H, 5.98; N, 6.93. Found: C, 68.61; H, 6.30; N, 
6.19. 

EXAMPLE 214 

30 nicotinamide 

To a solution of 4-{[2-(3-Cyano-phenoxy)-pyridin-3-ylcarbamoyl]-methyl}- 
cyclohexanecarboxylic acid ethyl ester (0.180 grams, 0.46 mmole) in tetrahydrofuran (6 ml) at 
-78°C. 1.4 M methyl lithium in diethyl ether (980 pi, 1.37 mmole) was added via syringe and 
stirred at -78°C for 2 hours. The reaction was quenched with 200 ^l safd NH 4 CI and warmed 
35 to room temperature. The reaction was diluted with ethyl acetate, dried over MgS0 4 , filtered 
and concentrated to give a light yellow oil which crystalized on standing. M.P. 129-130°C; 
Anal, calcd. for C^H^O^ C, 70.21; H, 6.92; N, 10.68. Found: C, 69.23; H, 6.88; N, 10.37. 

EXAMPLE 215 

40 M^nicacid rnnthvl ester 
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5 To a stirred solution of 2-(3-Methoxycarbonyl-phenoxy)-nicotinic acid (0.400 grams, 

1.463 mmole), 2-(4-Aminomethyl-phenyl)-propan-2-ol (0.266 grams, 1.61 mmole), and 1- 
hydroxybenzotriazole hydrate (0.237 grams, 1755 mmole) in dry dimethylformamide (20 ml) 
was added 2-diethylaminoethyl chloride hydrochloride (0.365 grams, 1.90 mmole) and stirred 
over night. The mixture was diluted with water and extracted with ethyl acetate. . The 
10 combined extracts were washed with water and brine, dried over MgS0 4 , filtered and 
concentrated to give a white foam. (0.360 g); MS (rn/e) 420 (M + +1); 1 H NMR (CDCI 3 ) d 1.50 
(6 H, s), 3.90 (3 H, s), 4.70 (2 H, d, J= 5.60 Hz), 7.20-8.65 (12 H, m). 

E-XAMPLE 216 

2^4-Fluoro-Dhenoyy)-NI 45^xo-morphofin-2-ylmethvl^nicotinamirii» 

1 5 A solution of 6-Aminomethyl-morpholin-3-one hydrochloride (0.200 grams, 1 .2 mmole) 

and triethyl amine (0.150 grams, 1.5 mmole) in dimethylformamide was stirred at room 
temperature for 30 minutes. To the stirring solution 2-(4-Fluoro-phenoxy)-nicotinic acid (0.280 
grams, 1.2 mmole), 1 -hydroxy benzotriazole hydrate (0.237 grams, 1.755 mmole) and 2- 
diethylaminoethyl chloride hydrochloride (0.30 grams, 1.56 mmole) was added and stirred 

20 over night. The mixture was diluted with water and extracted with ethyl acetate. The combined 
extracts were washed with 1 N NaOH, water and brine, dried over MgS0 4( filtered and 
concentrated to give a white solid which was purified by chromatography on silica eluting with 
5 % methanol/ methylene chloride. Recrystalization from ethyl acetate/ hexane gave white 
crystals. (0.175 g); M.P. 157-159°C; Anal, calcd. for C 17 H 16 N 3 0 4 F: C, 59.14; H, 4.67; N, 12.17. 

25 Found: C, 59.00; H, 4.69; N, 12.19. 

EXAMPLE 217 

frt3<:v9np-phgnoxvl-N45^^ 

A solution of 2-(3-Cyano-phenoxy)-nicotinic acid (0.0067 grams, 0.03 mmoie) in 
thionyl chloride (500 pi 9 6.9 mmole) was stirred at room temperature for 3 hours and 

30 concentrated under reduced pressure to give a white solid. To the residue was added 
pyridine (300 and C-(5-Methyl-pyrazin-2-yl)-methylamine (0.0038 grams, 0.03 mmole). 
The mixture stood at room temperature for 3 hours and then was concentrated under reduced 
pressure to white solid. ( 0.0093 g); Anal, calcd. for C 19 H 15 N 5 0 2 : C, 66.08; H, 4.38; N, 20.26. 
Found: C, 56.89; H, 5.02; N, 18.31. 

35 EXAMPLE- gjS 

N-r2-f3-Cvano-phenoxv)-pvridin^ 
acetamide 

To a solution of 2-(4-Acetyl-phenyl)-N-[2-(3-cyano-phenoxy)-pyridin-3-yl]-acetamide 
(0.360 grams, 0.96 mmole) in tetrahydrofuran (15 ml) at -78°C 1.0 M methyl lithium (2.03 ml, 
40 2.03 mmole) in tetrahydrofuran (20 ml) was added and stirred at -78°C for 1 hour. The 
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5 reaction was quenched with water and extracted with ethyl acetate. The combined extracts 
were washed with water and brine, dried over MgS0 4 , filtered and concentrated to give a 
white solid which was purified by chromatography on silica eluting with 40% ethyl acetate/ 
hexane. Recrystalization from ethyl acetate/ hexane gave white crystals (0.115 g). MP. 97- 
99°C; Anal, calcd. for C^H^NaC^: C, 71.30; H, 5.46; N, 10.85. Found: C, 70.96; H, 5.30; N, 

10 10.69. 

EXAMPLE 219 

2^Pvridin-3-vloxy^N^4-trifl uoroacetvl-benzvn-nicotmamide 

To a stirred solution of 2-(Pyridin-3-yloxy)-N-[4-(2 I 2 l 2-trifluoro-1-hydroxy-ethyl)- 
benzyl]-nicotinamide (0.350 grams, 0.87 mmole), NMO (0.153 grams, 1.3 mmole) and 4 A 

15 molecular sieves (0.5 g) in methylene chloride was added TPAP (0.015 grams, 0.04 mmole) 
and stirred at room temperature for 4 hours. The mixture was filtered through celite, washed 
with water, dried over MgS0 4l filtered and concentrated under reduced pressure to give an oil 
which was purified by chromatography on silica eluting with 5% methanol/ methylene chloride 
to give a solid (0.151 g). M.P. 134-136°C; Anal, calcd. for C^H^NaC^: C, 59.85; H, 3.52; N, 

20 10.47. Found: C, .59.56; H, 3.63; N, 10.20. 

2-f3-Acetyl-phenoxvUN-pyridin-4-ylmethvl-nic otinamide 

A solution of 2-(3-Acetyl-phenoxy)-nicotinic acid (0.356 grams, 1.39 mmole C-Pyridin- 
4-yl-methylamine (0.150 grams, 1.39 mmole), and 1-hydroxybenzotriazole hydrate (0.224 

25 grams, 1.66 mmole) in dry dimethyiformamide was added 1-(3-dimethylamino)-propyl)-3- 
ethylcarbodiimide hydrochloride (0.319 grams, 1.66 mmole) and stirred over night The 
mixture was diluted with 100 ml water and extracted with ethyl acetate. The combined 
organics were washed with water and brine, dried over MgS0 4 , filtered and concentrated to 
give a white solid that was purified by chromatography on silica eluting ethyl acetate to give a 

30 white solid. Recrystalization from ethyl acetate/ hexane gave a white solid (0.220 g). M.P. 148- 
150°C; Anal, calcd. for C 2 oH 17 N 3 0 3 : C, 67.15; H, 4.93; N.12.10. Found: C, 66.57; H, 4.55; N, 
11.43. 

The compound of Examples 221-224 was prepared according to the procedure of 
Example 220 substituting the corresponding amine for C-Pyridin-4-yl-methylamine. The 
35 duration of reaction was between 1 and 24 hours. 

EXAMPLE 221 

2-(3-AcetYUphenoxvl-N-f4-(1 -hvdroxy-1 -methvl -ethy IWbenzvll-nicotinamide 

M.P. 52-54°C; Anal, calcd. for C^N^: C, 71.27; H, 5.98; N, 6.93. Found: C, 
69.78; H, 5.54; N, 6.83. 
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5 EXAMPLE 222 

2^3-Acctvl-Dhenoxy)-N -f2-chlorQ-benzvh-nicotinamiriA 

M.P. 140-142°C; Anal, calcd. for C 21 H 17 N 2 0 3 CI: C, 66.23; H ( 4.50; N, 7.36. Found: C, 
65.84; H, 4.22; N, 6.88. 
EXAMPLE 223 

1 ° 2-(3-Acetvl-Dhenoxv^N>r4-ri-hvdrQyy, e th Y n-ben2vn>ni CQ ti^ a fTiSrip 

M.P. 105-107°C; MS (m/e) 391 (M + +1). 

EXAMPLE 2?4 

2-(3-Acetvl-Phenoxv^N-r4-sulfamQYU benzvh-nicQtm a r n ^fi 

M.P. 162-164°C; MS (m/e) 425 (M + ); *H NMR (DMSO-d 6 ) d 2.55 (3H, s), 4.56 (2 H, d, 
15 J= 6.0 Hz), 7.2-9.2 (12 H, m). 

EXAMPLE 225 

■243-(1-Hvdroxv-1-methv>-ett^ 

* To a solution of 2-(3-Acetyl-phenoxy)-N-pyridin-4-ylmethyl-nicotinamide (0.180 
grams, 0.51 mmole) In tetrahydrofuran (20 ml) at -78°C. 1.6 M methyl lithium in THF/cumene 
20 (1.14 ml, 1.14 mmoie) was added and stirred at -78°C for 1 hour. The reaction was quenched 
with water and diluted with ethyl acetate. The organics were washed with water and brine, 
dried over MgS0 4l filtered and concentrated to give a product which was purified by 
chromatography on silica eluting with ethyl acetate to give a white foam. MS (m/e) 364 
(M + +1); 1 H NMR (CDCI 3 ) d 1.58 (6H, s), 4.70 (2 H, d, J= 5.81 Hz), 7.0-8.7 (12 H, m). 
25 ' EXAMPLE 226 

N-(2-Chloro-benzvll2-r3^^ 

To a solution of 2-(3-Acetyl-phenoxy)-N-(2-chloro-benzyl)-nicotinamide (0.410 grams, 
1.307 mmole) in tetrahydrofuran (20 ml) at -78°C. 1.0 M methyl lithium (2.7 ml, 2.697 mmole) 
was added, stirred at -78°C for 1 hour and allowed to warm to room temperature for 1 hour. 

30 The reaction was quenched with water and diluted with ethyl acetate. The organics were 
washed with water and brine, dried over MgSQ 4 , filtered and concentrated to give an oil which 
was purified by chromatography on silica eluting wirth 2% methanol/ methylene chloride to 
give an oil. MS (m/e) 397 (M*+1); 1 H NMR (CDCI 3 ) d 1.60 (6H, s), 4.78 (2 H, d, J= 6.01 Hz), 
7.0-7.5 (9 H, m), 8.20 (1 H, m), 8.55 (1 H, bs), 8.62 (1 H, m). 

35 Th e compound of Examples 227 was prepared according to the procedure of 

Example 226 substituting the corresponding ketone for2-(3-Acetyl-phenoxy)-N-[4-(1-hydroxy- 
1-methyl-ethyl)-benzyl]-nicotinamide. The duration of reaction was between 1 and 24 hours. 

EXAMPLE 227 

N-r4-(1-Hvdroxv-l-meW 
40 phenoxvl nicotinamid 
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5 MS (m/e) 421 (M++1); 1 H NMR (CDCI 3 ) d 154 (6H, s), 1.57 (6H, s), 4.67 (2 H, d), 7.0- 

7.5 (9 H, m), 8.10-8.70 (3 H, m). 

EXAMPLE 228 
N-f4-f1-Hvdroxv-1-methyl-ethvl^^ 
nicotinamide 

10 A solution of 2-{3-Trifluoromethoxy-phenoxy)-nicotinic acid (0.409 grams, 1.366 

mmole) 2-(4-Aminomethyl-phenyl)-propan-2-ol (0.200 grams, 1.24 mmole), and 1- 
hydroxybenzotriazole hydrate (0.185 grams, 1.366 mmole) in dry dimethylfbrmamide was 
added 1-(3-dtmethylamino)-propyl)-3-ethylcarbodiimide hydrochloride (0.286 grams, 1.50 
mmole) and stirred over night The mixture was diluted ethyl acetate which was washed with 

15 water and brine, dried over MgS0 4l filtered and concentrated to give an oil that was purified by 
chromatography on silica eluting with 3.5% methanol/ methylene chloride to give an oil. 
(0.430g). MS (m/e) 447 (M + +1); 1 H NMR (CDCI 3 ) d 1.50 (6H, s), 4.70 (2 H, d, J= 5.81 Hz), 
7.0-7.5 (9 H, m), 8.00 (1 H, bs), 8.20 (1 H f m), 8.65 (1 H, m). 

EXAMPLE 229 

20 N-<4-Acetyl-cyclohexylmethyl)-2-<4-fluoro-phenoxy>-nicotinamide 

To 44[2-(4-Fluoro-phenoxy)-pyridin-3-ylraitamoyl]-methyl}-cyciohexanecarboxylic 
acid ethyl ester (3.01 grams, 7.5 mmole) in tetrahydrofuran (40 ml) at -78°C. 14 M methyl 
lithium in diethyl ether (16.1 ml, 22.5 mmole) was added slowly, stirred at -78°C for 1 hour and 
slowly warmed to -30°C. The reaction was quenched with 600 nl sard NH 4 CI and warmed to 

25 room temperature. The reaction was diluted with ethyl acetate, dried over MgS0 4 , filtered and 
concentrated to give a light yellow oil which was purified by chromatography on silica eluting 
with 3/2 hexane/ ethyl acetate to 1/3 hexane/ ethyl acetate to give a clear oil that solidified on 
standing. (0.3500g).. M.P. 110-111°C; Anal, calcd. for C^H^OaF: C, 68.09; H, 6.26; N, 
7.56. Found: C, 67.32; H, 6.26; N, 7.40. 

30 EXAMPLE 230 

2-/2.4-Dif]uoro-phenoxvUN-f4-M-hydroxv-1-methyl-ethyh-benzvr| -nicotinamide 
A solution of 2-(2,4-difluoro-phenoxy)-nicotinic acid (0.300 grams, 1.19 mmole) 2-(4- 
Aminomethyl-phenyl)-propan-2-ol (0.217 grams, 1.31 mmole), and 1-hydroxybenzotriazole 
hydrate (0.177 grams, 1.31 mmole) in dry dimethylformamide was added 1-(3-dimethylamino)- 

35 propyl)-3-ethylcarbodiimide hydrochloride (0.273 grams, 1.43 mmole) and stirred over night. 
The mixture was poured into 100 ml water and extracted with ethyl acetate. The combined 
extracts were washed with 1 N NaOH, water and brine, dried over MgS0 4 , filtered and 
concentrated to give an oil that was purified by chromatography on silica eluting with 40% 
ethyl acetate/ hexane to give a white solid. Recrystaiization from ethyl acetate/ hexane gave a 
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5 white solid (0.336g). MP. 92-94°C; Anal, caicd. for C^I^C^: C, 66.32; H, 5.06; N, 7.03. 
Found: C, 66.28; H, 4.92; N, 6.89. 

EXAMPLE 231 

2-(3ADiflMQro-phenoxv)-N-r^^ 

A solution of 2-(2,3-difluoro-phenoxy)-nicotinic acid (0.300 grams, 1.19 mrnole), 2-(4- 
10 Aminomethyl-phenyl)-propan-2-ol (0.217 grams, 1.31 mrnole), and 1 -hydroxy benzotriazole 
hydrate (0.177 grams, 1.31 mrnole) in dry dimethylformamide was added 1-(3-dimethylamino)- 
propyl)-3-ethy)carbodiimide hydrochloride (0.273 grams, 1.43 mrnole) and stirred over night 
The mixture was poured into 100 ml water and extracted with ethyl acetate. The combined 
extracts were washed with 1 N NaOH, water and brine, dried over MgS0 4 , filtered and 
15 concentrated to give an oil that was purified by chromatography on silica eluting with 40% 
ethyl acetate/ hexane to give an oil. Recrystalization from ethyl acetate/ hexane gave a white 
solid (0.337g). MP. 98-1 00°C; Anal, calcd. for C^H^C^: C, 66.32; H, 5.06; N, 7.03. 
Found: C, 66.40; H, 4.94; N, 6.89. 

The compounds of Example 232-233 were prepared according to the procedure of 
20 Example 231 substituting the corresponding amine for 2-(4-Aminomethyl-phenyl)-propan-2-ol. 
The duration of reaction was between 1 and 24 hours. 

EXAMPLE 232 

2-(3 l 4-Difluoro-phenoxy)^ 

MP. 74-76°C; Anal, calcd. for C^NA^: C, 67.31; H, 4.91; N, 6.83. Found: C, 
25 67.14; H, 4.93; N.6.67. 

EXAMPLE 233 

N-r2-Chloro^-(1-hvdroxv^^ 
nicotinamide 

MP. 119-211°C; Anal, calcd. for C 22 H 19 N 2 0 3 F 2 CI: C, 61.65; H, 4.42; N, 6.47. Found: 
30 C, 61.31; H, 4.56; N.6.65. 

EXAMPUE234 

4-fff2^3-Acetvi-Phenoxv^-DVridin^3^arb onvn>aminoVmethyl)- 
cvclohexanecarboxvlic acid ethyl ester 

A solution of 4-Aminomethyl-cyclohexanecarboxylic acid ethyl ester hydrochloride 
35 (0.410 grams, 1 .853 mrnole), 2-(3-Acetyl-phenoxy ^nicotinic acid (0.500 grams, 1 .946 mrnole), 
1 -hydroxy benzotriazole hydrate (0.275 grams, 2.04 mrnole) and 1-(3-dimethylamino)-propyl)- 
3-ethylcarbodiimide hydrochloride (0.330 grams, 2.22 mrnole) in dimethylformamide (30ml) 
was stirred for 10 minutes. To the stirring solution was added triethyl amine (0.280 grams, 
2.78 mrnole) and stirred over night at room temperature. The mixture was diluted with water 
40 (200 ml) and extracted with ethyl acetate. The combined extracts were washed with water and 
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5 brine, dried over MgS0 4( filtered and concentrated to give a yellow solid which was purified by 
chromatography on silica eluting with 40% ethyl acetate/ hexane. Recrystalization from ethyl 
acetate/ hexane gave white crystals. (0.680g); MP. 118-120°C; 1 H NMR (CDCI 3 ) d 1.02 (2H, 
q, J= 12.866 Hz),1.2 (3 H, t), 1.4 (2 H, q), 1.6 (1 H, m), 185 (2 H, d, J= 12.5 Hz), 2.0 (2 H, d, 
J= 12.5 Hz) t 2.2 (1 H, m), 2.6 (3 H, s), 3.4 (2 H, m), 4.10 (2 H, t), 7.2-8.7 (7 H, m). 

10 The compounds of Examples 235-237 were prepared according to the procedure of 

Example 234 substituting the corresponding amine for 4-Aminomethyl-cyclohexanecarboxylic 
acid ethyl ester hydrochloride. The duration of reaction was between 1 and 24 hours. 

EXAMPLE 235 

2^3-Acetvl-DhenoxvWN42-chloro-^(1-h vdroxy-1-methvl-ethvn>benzvn- 

15 nicotinamide ' 

M.P. 102-104°C; Anal, calcd. for C^H^O^l: C, 65.68; H, 5.28; N, 6.38. Found: C. 

65.39; H, 5.08; N, 6.1 5. 

EXAMPLE 236 

2-{4-Acetv)-phenoxvl-N-f4-M -hvdroxy-1 -methvl-ethvn-benzvn-nicotinamicte 

20 M.P. 95-97°C; Anal, calcd. for C 24 H 24 N 2 0 4 : C, 71.27; H, 5.98; N, 6.93. Found: C, 

70.19; H, 5.93; N, 7.02. 

EXAMPLE 237 

2^3-Acetvl-DhenowWN-r2-fl u oro 
nicotinamide 

25 M.P.68-70°C; MS (m/e) 423 (M*+1). 

EXAMPLE 239 

2^3.5-Difluorn-phenoxvl^^ 

A solution of 2-(3,5-difluoro-phenoxy}-nicotinic acid (0.300 grams, 1.19 mmole), 2-(4- 
Aminomethyl-phenyl)-propan-2-ol (0.197 grams, 1.19 mmole) and 1-hydroxybenzotriazole 

30 hydrate (0.177 grams, 1.31 mmole) in dry dimethylformamide was added 1-(3-dimethylamino)- 
propyl)-3-ethylcarbodiimide hydrochloride (0.273 grams, 1.43 mmole) and stirred over night. 
The mixture was poured into 100 ml water and extracted with ethyl acetate. The combined 
extracts were washed with 1 N NaOH, water and brine, dried over MgS0 4t filtered and 
concentrated to give an oil that was purified by chromatography on silica eluting with 40% 

35 ethyl acetate/ hexane to give an oil. Recrystalization from ethyl acetate/ hexane gave a white 
solid (0.328g). M.P. 68-70°C; Anal, calcd. for C^H^C^: C, 66.32; H, 5.06; N, 7.03. Found: 
C, 67.30; H, 5.39; N.6.56. 

EXAMPLE 239 

t r? n ft -2- (2.A-Dmuoro-Dhe noicvWN-T4-<1 -hvdroxv-1 -methvl-ethvl)- 
40 r- yi^l hexvli Tiffthvll-nicotinamid 
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5 To frans^tf2-(2,4-Difluoro-ph 

cyclohexanecarboxylic acid ethyl ester (0.516 grams, 1.23 mmole) in tetrahydrofuran (20 ml) 
at 0°C 3.0 M methyl magnesium chloride (1.2 ml, 3.7 mmole) was added dropwise and stirred 
1 hour. The reaction was poured into 150 ml water, acidified with oxalic acid to pH=3 and 
extracted with ethyl acetate. The combined extracts were washed with 1 Nl HCI, 1hJ NaOH, 

10 water and brine, dried over MgS0 4 , filtered and concentrated to give an oil which was purified 
by chromatography on silica eluting with 50% hexane/ ethyl acetate to give an oil. 
Recrystalization from ethyl acetate/ hexane gave a white solid. (0.207g). M.P. 92-94°C; Anal, 
calcd. for C^H^C^: C, 65.33; H, 6.48; N, 6.93. Found: C, 65.27; H, 6.26; N, 6.73. 

The compound of Example 240 was prepared according to the procedure of Example 

15 239 substituting the corresponding ester for trans-4-({[2-(2,4-Difluoro-phenoxy)-pyridine-3- 
carbonyl}-amino}-methyl)-cyclohexanecarboxylic acid ethyl ester. The duration of reaction was 
between 1 and 24 hours. 

EXAMPLE 240 

trans-2^3,4-Difluoro»phenoxv^-f4-f1-hvdroxY-.1>methvl-ethyl). 
20 cvclohexvlmethvn-nicotinamirfP 

MP. 80-82°C; MS (m/e)405 (M + +1). 

EXAMPLE 241 

4^ff2W3»Nltro>phenoxy) >pyridin^3^arbonvll-aminoVrnethyl)-. 
cyclohexanecarboxylic acid ethyl ester 

25 To a stirred solution of 4-Aminomethyl-cyclohexanecarboxylic acid ethyl ester 

hydrochloride (0.500 grams, 2.26 mmole), 2-(3-Nitro-phenoxy>-nicotinic acid (0.588 grams, 
2.26 mmole), 1 -hydroxy benzotriazole hydrate (0.366 grams, 2.71 mmole) and 1-(3- 
dimethylamino)-propyl)-3-ethylcarbodiimide hydrochloride (0.564 grams, 2.93 mmole) in 
dimethylformamide (50ml) was was added triethyl amine (0.456 grams, 4.52 mmole) and 

30 stirred over the weekend at room temperature. The mixture was diluted with water (150 ml) 
and extracted with ethyl acetate. The combined extracts were washed with water and brine, 
dried over MgS0 4 , filtered and concentrated to give an oil which was purified by 
chromatography on silica eluting with 40% ethyl acetate/ hexane to give an oil. (1.05 g). MS 
(m/e) 428 (M + +1); 1 H NMR (CDCI 3 ) d 1.01 (2H, m), 1.2 (3 H, t), 1.4 (2 H, q), 1.6 (1 H, m), 1.90 

35 (2 H, d, J= 12.5 Hz), 2.0 (1 H, d, J= 12.5 Hz), 2.2 (1H, m), 3.4 (2 H, m), 4.10 (2 H, q), 7.20-8.7 
(7 H, m). 

EXAMPLE 242 

frf 3-AgetYl-Phenpxvt-N-r4-H^ 
nicotinatpide 
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5 A solution of N-[4-(1-Hydroxy-1-methyl^thyi)-cyclohexylirothyl]-2-[3-( 

[1,3]dioxotan-2-yl)-phenoxy]-nia>tinamide (0.400 grams, 0.88 mmole) in acetic acid (10 ml) 
was stirred for 3 hours at room temperature. The mixture was diluted with 250 m! ethyl 
acetate, washed with 1 N NaOH, water and brine, dried over MgS0 4 , filtered and concentrated 
to an oil which was purified by chromatography on silica eluting with 40% ethyl acetate/ 

10 heaxane. Recrystaiization gave a solid. (0.055g). M.P. 105-107°C; Anal, calcd. for 
C 24 H3oN 2 0 4 : C, 70.22; H, 7.37; N, 6.82. Found: C, 68.43; H t 7.32; N, 6.71. 

EXAMPLE 243 

2-(3-Cyano^fluoro-phenoxy)^>r4-(1-hvdroxv-1-methvl^thyl)-ben zYl1- 
nicotinamide 

15 A solution of 2-(3-Cyano-4-fluoro-phenoxy)-nicotinic acid (0.300 grams, 1.16 mmole) 

2-(4-Aminomethyl-phenyl)-propan-2-ol (0.192 grams, 1.16 mmole), and 1- 
hydroxybenzotriazole hydrate (0.172 grams, 1.28 mmole) in dry dimethylformamide was 
added 1-(3-dimethylamino)-propyl)-3-ethylcarbodiimide hydrochloride (0.267g, 1.39 mmole) 
and stirred over night. The mixture was poured into 100 ml water and extracted with ethyl 
20 acetate. The combined extracts were washed with 1 N NaOH, water and brine, dried over 
MgS0 4l filtered and concentrated to give an oil that was purified by chromatography on silica 
eluting with 50% ethyl acetate/ hexane to give an oil. Recrystaiization from ethyl acetate/ 
hexane gave a white solid (0.276g). M.P. 147-149°C; Anal, calcd. for C^H^NaOaF: C, 68.14; 
H, 4.97; N, 10.36. Found: C, 67.77; H, 5.00; N, 10.15. 
25 The compound of Example 244 was prepared according to the procedure of Example 

243 substituting the corresponding amine for 2-(4-Aminomethyl-phenyl)-propan-2-ol. The 
duration of reaction was between 1 and 24 hours. 

EXAMPLE 244 
N-[2^hioro^1-hvdroxv-1-methv^^^ 
30 nicotinamide 

M.P. 151-153°C; Anal, calcd. for C 2 3H 19 N 3 0 3 FCI: C, 62.80; H, 4.35; N, 9.55. Found: C, 
63.16; H, 4.44; N, 9.49. 

EXAMPLE 245 

2^4-Fluoro-phenoxyUN-f4-H^ 
35 nicotinamide 

To 4-({[2-(4-Fluoro-phenoxy)-pyridine-3-carbonyl]-amino}-methyl)- 
cyclohexanecarboxylic acid methyl ester (0.0221 grams, 0.06 mmole) in tetrahydrofuran (1 ml) 
at -78°C. 1.4 M methyl lithium in diethyl ether (171 \x\, 0.24 mmole) was added and stirred at - 
78°C for 2 hours. Th reaction was quenched with 200 \x\ sat'd NH 4 Cl and warmed to room 
40 temperature. The reaction was filtered through a pad of magnesium sulfate and concentrated 
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5 to give a light brown foam which was purified by chromatography on silica eluting with 1/1 
hexane/ ethyl acetate to 95/5 methylene chloride/ methanol to give a clear film. (0.0111 g). 
M.P. 78-80°C; Anal, calcd. for C 22 H 27 N 2 0 3 F: C, 68.37; H. 7.04; N, 7.25. Found: C, 68.32; H, 
7.04; N, 7.27. 

EXAMPLE 246 

10 N^2-Chloro-ben2vn-2^Dvridm-3-vlm e th Q xy Vnfcotinamid e 

A solution of 2-(Pyridin-3-ylmethoxy)-nicotinic acid (0.300 grams, 1.3 mmole) 2- 
Chloro-benzylamine (0.202 grams, 1.43 mmole), and 1-hydroxybenzotriazole hydrate (0.210 
grams, 1.56 mmole) in dry dimethylformamide (10 ml) was added 1-(3-dimethylamino)-propyl)- 
3^thylcarbodiimide hydrochloride (0.324 grams, 1.69 mmole) and stirred over night. The 

15 mixture was diluted with 50 ml water and 50 ml 1JSJ sodium hydroxide and extracted with ethyl 
acetate. The combined extracts were washed with 1 N NaOH, water and brine, dried over 
Na 2 S0 4 , filtered and concentrated to give an oil that was purified by chromatography on silica 
eluting with 5% methanol/ methylene chloride. Recrystalization from ethyl acetate/ hexane 
gave white crystals (0.116g). M.P. 91-93°C; Anal, calcd. for C 19 H 16 N 3 0 2 CI: C, 64.50; H, 4.56; 

20 N, 11.88. Found: C, 64.38; H, 4.58; N, 11.97. 

EXAMPLE 247 

N-rr4^DimrthV»9mino)phenvnmethvn>244-fluoroDhenoxy^ 
pyridinepgrfrpxamtte 

To a solution of 1.00 g (2.96 mmol) N-(4-Amino-benzyl)-2-<4-fluoro-phenoxyV 

25 nicotinamide in 20 mL of acetonitrile was added 1.44 mL (17.8 mmol) of aqueous 37% 
formaldehyde solution followed by 0.558 g (4.45 mmol) of NaCNBH 3 . After stirring for 16 h at 
rt, the mixture was acidified to destroy excess NaCNBH 3 and was partially evaporated to 
remove acetonitrile. The residue was adjusted to pH 6-7 and then extracted with EtOAc (2 x 
200 mL). The combined extracts were washed with saturated aqueous sodium 

30 hydrogencarbonate solution (1 x 100 mL), brine (1 x 100 mL), dried (Na 2 S0 4 ), and 
evaporated to 1.55 g of an oil. Purification by flash chromatography using a 40% EtOAc- 
hexane eluant gave 992 mg of an oil which slowly solidified. Trituration in hexane afforded 
872 mg (81% yield) of the title compound as a white solid, mp 99.5-1 01. 5°C. Anal. Calcd for 
C^H^OJF: C, 69.03; H, 5.51; N, 11.50. Found: C, 69.32; H, 5.52; N, 11.58. 

35 EXAMPLE 248 

2^4-Fluorophenoxv>-a-r2-(4-rnethoxvDhenvnethvq-3- pvridinemethanol 
A solution of 0.250 g (1.15 mmol) 2-(4-Fluorophenoxy)-3-pyridinecarboxaldehyde in 5 
mL of tetrahydrofuran was cooled to -78 °C and treated dropwise with 1.0 mL of a solution of 
the Grignard reagent prepared from 2.62 g (15.3 mmol) of 1-(2-chloroethylH- 

40 methoxybenzene and 0.559 g (23.0 mmol) of magnesium turinings in 13 mL of THF. After 2 h 
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5 of stirring, an additional 0.5 mL of Grignard reagent was added, and the mixture was 
quenched by the addition of 2 mL of saturated aqueous NH 4 C! solution. After warming to rt, 
the mixture was partitioned between 50 mL of water and 200 mL of EtOAc, and the separated 
organic layer was washed with saturated aqueous sodium hydrogencarbonate solution, brine, 
dried (Na 2 S0 4 ), and evaporated to give 0.53 g of a colorless oil. Two purifications by flash 

10 chromatography using 25% EtOAc-hexane and 25% ether-toluene, respectively, as eluants 
afforded 339 mg (64% yield) of the the title compound as an oil. Thermospray MS : m/e 354 
(M + +1). 

EXAMPLE 249 

1-f2-r4-Fluorophenoxv^3- pyridtnvl1-344-methoxvDhenvl>-1>Dropanone 

15 A solution of 353 mg (1.00 mmol) 2-(4-Fluorophenoxy)-a-[2-(4-methoxyphenyl)ethyl]- 

3-pyridinemethanol in 5 mL of acetone was cooled to 0 °C and treated with 1.6 mL (2.00 
mmol) of 1.25 M Jones Reagent solution. The mixture was allowed to warm to rt and then 
quenched by the addition of 5 mL of isopropanol. The precipitate was removed by filtration, 
and the filtrate was evaporated and partitioned between 50 mL of saturated aqueous sodium 

20 hydrogencarbonate solution and 100 mL of EtOAc. The separated organic layer was 
combined with a 100 mL EtOAc backwash of the aqueous layer, washed with brine (50 mL), 
dried (Na 2 S0 4 ), and evaporated. Trituration of the residue in hexane gave 271 mg (77% yield) 
of the title compound, mp 73-74°C. 1 H NMR (CDCI 3 ) d 3.03 (2 H, t, J = 7 Hz), 3.43 (2 H, t, J = 
7 Hz), 3.78 (3 H, s), 6.75-7.18 (9 H, m), 8.17 (1 H, dd, J = 2, 8 Hz), ), 8.25 (1 H, dd, J = 2, 4 

25 Hz); Anal. Calcd for C 21 H 18 NO 3 F-0.25 H 2 0: C, 70.87; H, 5.10; N t 3.94. Found: C, 70.88; H, 
4.79; N, 3.79. 

EXAMPLE 250 

3-12-Chloropheny 1)-1 -[2^4-fluorophenoxy V3-pyridSnyn-1 -propanone 

A solution of 226 mg (0.496 mmol) a-[(2-Chlorophenyl)methyl]-2-(4-fluorophenoxy)-(i- 
30 oxo-3-pyridinepropanoic Acid f-Butyl Ester in 5 mL of trifluoroacetic acid was stirred at rt for 4 
h. The mixture was evaporated, and the residue was diluted with 5 mL of toluene, heated to 
reflux for 2 h, and evaporated. The residue was dissolved in 100 mL of EtOAc, washed 
successively with saturated aqueous sodium hydrogencarbonate solution (1 x 50 mL) and 
brine (1 x 50 mL), dried (Na 2 S0 4 ), and and evaporated to 125 mg of an oil. Purification by 
35 flash chromatography using 40% ether-hexane as eluant yield 120 mg (68% yield) of the title 
compound as a colorless oil. 1 H NMR (CDCI 3 ) d 3.20 (2 H, t, J = 8 Hz), 3.49 (2 H, t, J = 8 Hz), 
7.06-7.32 (9 H, m), 8.19 (1 H, dd, J = 2, 7 Hz), 8.25 (1 H. dd, J = 2,5 Hz); Thermospray MS 
(m/e) 356,358 (M + +1). 
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5 The compounds of Examples 251-255 were prepared according to the procedure of 

Example 250 substituting the indicated substrate for the compound of Preparation 60. Mass 
spectra were determined by the thermospray method. 

EXAMPLE 2S1 

1.r2-(4-Fluoro-Dhenoxv>-Dvridin-3-vn-3./4.fluorn.ph ( > n v n^rQoan.1.on t > 

10 1 H NMR (CDCI 3 ) d 3.07 (2 H. t, J = 7 Hz), 3.45 (2 H. t, J = 7 Hz), 6.92-7.20 (9 H, m), 

8.1 8 (1 H. dd, J = 2, 8 Hz). 8.25 (1 H. dd, J = 2, 5 Hz); MS (m/e) 340 (M + +1 ). 

EXAMPLE 252 

1-r2-f4-Fluoro-ohenoxv)-Pvridin-3-vn-3-f4-trmiinrn n i ethvl-phenYl)-DroDan-1-one 

M.P. 94-95°C; Anal. Calcd for C 21 H 1S F 4 N0 2 : C, 64.78; H, 3.88; N, 3.60. Found: C, 
15 64.44; H, 3.93; N, 3.45. 

EXAMPLE 2S3 

1-r2-f4-Fluoro-phenoxv>-PVridin-3-vn-3-f4-trifluoroiTii»thnY v -Dhenvlt-orop a n-1- 

one 

M.P. 79-81 °C; Anal. Calcd for C 21 H 15 F 4 N03: C, 62.23; H. 3.73; N, 3.46. Found: C, 
20 62.11; H, 3.77; N, 3.57. 

EXAMPLE 2S4 

3-f3.5-Djfluoro-phenv»-1-r244-fluoro-nh e noxvt-pvridin^.vn.prop a n.1^nt> 

M.P. 69-70°C; Anal. Calcd for C2oH 14 F 3 N0 2 : C, 67.22; H, 3.95; N, 3.92. Found: C, 
67.19; H, 3.74; N, 3.92. 
25 EXAMPLE 25S 

1-r2-(4-Fluoro-phenoxy)-pyridin-3-yn-3-f2.4.6-tiifluoro-phenyl)-propan-1-one 

M.P. 84-85°C; Anal. Calcd for C2oH 13 F 4 N0 2 : C, 64.00; H, 3.49; N, 3.73. Found: C, 
64.07; H, 3.31; N, 3.66. 

EXAMPLE 256 

30 1-r2-(4-Fluorophenoxvt-3-pvridinvn-3-p henvl-1-propanon B 

To the sodium hydride obtained by washing 351 mg (7.73 mmol) of 50% sodium 
hydride dispersion in mineral oil with pentane was added 10 mL of dimethylformamide 
followed by 867 mg (7.73 mmol) of p-fluorophenol. After the hydrogen evolution ceased, 886 
mg (3.87 mmol) 1-(2-Fluoro-pyridin-3-yl)-3-phenyl-propan-1-one was added dissolved in a 
35 minimum amount of DMF. The mixture was heated to 80 °C for 3 h, and the solvent was 
evaporated under high vaccum. The residue was partitioned between 200 mL of ether and 50 
mL of aqueous 1 N sodium hydroxide solution, and the separated organic layer was washed 
with aqueous 1 N sodium hydroxide solution (1 x 50 mL), brine (1 x 100 mL), dried (Na2S0 4 ), 
and evaporated to 1.16 g of a white solid. Recrystallization from hexane gave 1.06 g (85% 
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5 yield) of the title compound as a white solid, mp 82-83°C. Anal. Calcd for C 20 H 16 FNO 2 : C, 
74.75; H, 5.02; N, 4.36. Found: C, 74.63; H, 4.97; N, 4.31. 

The compounds of examples 257-270 were prepared according to the procedure of 
Example 256 substituting the indicated substrate for the compound of Preparation 63a and, 
when indicated, 3-hydroxypyridine for p-fluorophenol. Products were purified by direct 
1 0 trituration and/or flash chromatography. Mass spectra were determined by the APCI method. 

EXAMPLE 257 

3-Phenvl-1-f2 -fpyridin.3-v»oxvWpvridin-3-vn-DroDan-1-one 

M.P. 45-46°C; Anal. Calcd for C 19 H 16 N 2 0 2 : C, 74.98 H, 5.36; N, 9.20. Found: C, 
74.80; H, 5.35; N, 9.11. 
15 EXAMPLE. 258 

3-f4-Fluoro-n hPnyn-142-<pvridin-3-vloxv>-Dvridin-3^n-Dropan-1-one 

M.P. 62-64°C; Anal. Calcd for C 19 H 15 FN 2 0 2 : C, 70.80; H. 4.69; N, 8.69. Found: C. 
70.55; H, 4.80; N, 8.69. 

EXAMPLE 259 

20 1-f2-(4-Fluoro-phenoxvt-p yridin-3.vll-2-methyl-3-phenvl-proDan-1-one 

1 H NMR (CDCI 3 ) d 1.19 (3 H, d, J = 7 Hz), 2.92 (2 H, ABX pattern, J M = 13 Hz, ^ = 6 
Hz, Jbx= 8 Hz), 3.87-3.94 (1 H, m), 7.02-7.24 (10 H, m). 7.95 (1 H, dd, J = 2,7 Hz), 8.19 (1 H, 
dd, J = 2, 5 Hz); MS (m/e) 336 (M*+1). 

EXAMPLE 260 

25 2-M6thyl-3-phft nyl.1-f2-(pvridln-3-vloxvl-PVrictin-3-vn-Propan-1-one 

'H NMR (CDCI 3 ) d 1 .20 (3 H, d, J = 7 Hz), 2.93 (2 H, ABX pattern, = 14 Hz, J M = 7 
Hz, J BX = 8 Hz), 3.86-3.95 (1 H, m), 7.06-7.49 (8 H, m), 7.94-7.97 (1 H, m), 8.16-8.18 (1 H, m), 
8.47-8.50 (2 H, m); MS (m/e) 319 (M + +1). 

EXAMPLE 261 

30 1 ^2-l4-Fluoro-ph6noxv^-pYridin-3-vn -3-phenyl-butan-1 -one 

1 H NMR (CDCI3) d 1.31 (3 H, d, J = 7 Hz), 3.30-3.52 (3 H, m). 7.02-7.27 (10 H, m), 
8.01 (1 H, dd, J = 2, 8 Hz), 8.20 (1 H, dd, J = 2, 5 Hz); MS (m/e) 336 (M + +1). 

EXA MPLE 262 

3.Phenvl-1-r2^pyridin.3-v loYYUpvridin-3.vn-butan-1-one 

35 'H NMR (CDCI 3 ) d 1.31 (3 H, d, J = 7 Hz), 3.32-3.52 (3 H. m), 7.06-7.53 (8 H, m) , 

8.05 (1 H, dd, J = 2, 8 Hz), 8.19 (1 H, dd, J = 2, 5 Hz); 8.49-8.51 (2 H, m); MS (m/e) 319 
(M*+1). 

EXAMPLE 263 

3-[4-<1-Hvdr y Y -1^e*hy l ^* h Y'VP henvn - 1 - K ^ pvridtn ^- v>ow ^ pvrid ' n - 3 - vn - 
40 prnpan-1-one 
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5 *H NMR (CDCI 3 ) d 1.54 (6 H, s), 1.88 (1 H, br s), 3.07 (2 H, t, J = 8 Hz), 3.44 (2 H, t, J 

= 8 Hz), 7.11-7.55 (7 H, m), 8.17-8.21(2 H, m). 8.21-8.49 (2 H, m); MS (m/e) 345 (M + +1 -18 
(H 2 0)). 

EX AMPLE^ 
1-r2-f4-Fluoro.Dhenoitv). P vridin-3.vll. 2-Dhenvl-athanf>nc 

10 M.P. 81-82°C; Anal. Calcd for C 19 H 14 FN0 2 : C, 74.26; H, 4.59; N, 4.56. Found: C, 

74.13; H. 4.61 ; N, 4.56 

EXAMPLE 26S 

1- r2-(4-Fluoro-Dhenox vWpvridin-3-vn-2-Dhenoxv-ethanone 

M.P. 105.5-106.5°C; 1 H NMR (CDCI 3 ) d 5.34 (2 H, s), 6.73-7.28 (10 H, m), 8.28-8.33 
15 (2 H. m); MS (m/e) 324 (M + +1). 

EXAMPLE 266 

2- f2-Chloro-DhenoxvW1 -r2-(4-fluoro-phenoxy).pyridin-3.vll^thanftni» 

M.P. 92-93°C; Anal. Calcd for C 19 H 13 N0 3 CIF: C, 63.79; H, 3.66; N, 3.91 . Found: C, 
63.43; H. 3.52; N, 3.94. 
20 EXAMPLE 267 

1-r2-(4-F|uoro-phenoxv>-Pvridin-3-vn-3.Dhenvl-Dropenon e 

M.P. 110-111°C; 1 H NMR (CDCI 3 ) d 7.07-7.58 (11 H, m), 7.75 (1 H, d, J = 16 Hz). 
8.13 (1 H. dd, J = 2,7 Hz), 8.27 (1 H, dd, J = 2,5 Hz); MS (m/e) 320 (M + +1). 

EXAMPLE 268 

25 Benzofuran-2-vl-r2.f4.fluoro.phenoxvU PV ridin-3-vn^rieth a noni. 

M.P. 102-103°C; Anal. Calcd for C2oH 12 N0 3 F: C, 72.07; H, 3.63; N, 4.20. Found: C, 
71.84; H. 3.43; N, 4.15. 

EXAMPLE 269 

f2-<4-Fluoro-phenoxy)-p vridin-3-vn-<1H-indol-2-vl>-methanone 

30 M.P. 169-170°C; 'H NMR (CDCI 3 ) d 7.04-7.17 (7 H, m), 7.36 (1 H, dd. J = 1, 8 Hz), 

7.46 (1 H, d, J = 8 Hz), 7.67 (1 H, d, J = 8 Hz), 7.95 (1 H, dd, J = 2, 8 Hz), 8.28 ( 1 H, dd, J = 
2, 5 Hz), 9.20 (1 H, s); MS (m/e) 333 (M*+1). 

EXAMPLE 270 

1.r2.(4-Fluoro-phenoxv>.Dvridin-3.vn.2.fm e th vl. D henvl^mino^thanQne 

35 M.P. 126-128°C; 1 H NMR (CDCI 3 ) d 3.10 (3 H, s), 4.85 (2 H, s), 6.61-6.73 (3 H, m), 

7.09-7.21 (7 H, m), 8.22 (1 H, dd, J = 2. 8 Hz), 8.27 (1 H, dd, J = 2, 5 Hz); MS (m/e) 337 
(M + +1). 

EXAMPLE 271 

1-f2-/4-FluoroDhenoxv>^-Pvridinvl].a.> 1 ydroxv-3.phenvl-1-propanonfl 
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5 A solution of 0.114 mL (111 mg, 1.10 mmol) of diisopropyiamine in 8 mL of 

tetrahydrofuran was cooled to -78 °C and treated dropwise with 0.440 mL (1.10 mmol) of a 
solution of 2.5 M n-butyllithium in hexane. After stirring for 30 min, a solution of 231 mg (1.00 
mmol) 1-[2-(4-Fluorophenoxy)-3-pyridinyl]-ethanone in 2 mL of tetrahydrofuran was added 
dropwise. After stirring for 30 min, 0.112 mL (1.07 mmol) of benzaldehyde was added 

10 dropwise, and stirring was continued for 1 h. The mixture was quenched by the addition of 2 
mL of saturated aqueous NH 4 CI solution and was allowed to warm to rt The mixture was 
partitioned between 50 mL of saturated aqueous NH 4 CI solution and 300 mL of EtOAc. The 
separated organic layer was washed with 50 mL of saturated aqueous sodium 
hydrogencarbonate solution, 50 mL of brine, dried (Na 2 S0 4 ), and evaporated to 259 mg of an 

15 oil. Purification by flash chromatography using a 40% EtOAc-hexane eluant afforded 211 mg 
(63% yield) of the title compound as an oil; 1 H NMR (CDCI 3 ) d 3.23 (1 H, br s), 3.54-3.56 (2 H, 
m), 5.34-5.37 (1 H, m), 7.07-7.41 (10 H t m), 8.21-8.26 (2 H. m); APCI MS (m/e) 338 (M + +1). 

EXAMPLE 272 

1 -[2-(3-Py ridy loxvl-3-py ridinvl1-3-h ydroxy-3-phenvl-1 -propanone 

20 'H NMR (CDCI 3 ) d 3.29 (1 H, br s), 3.52-3.57 (2 H, m), 5.35-5.38 (1 H, m), 7.13-7.51 

(8 H, m), 8.23-8.26 (2 H, m), 8.46-8.49 (2 H, m); APCI MS (m/e) 321 (M 4 +1). 

EXAMPLE 273 

a-.T2^2-Chlo rn phenyhethv H-2-f4-fluorophenoxv)-3-pvridlnemgthano» 

A solution of 76.0 mg (0.214 mmol) 3-(2-Chlorophenyi)-1-[2-(4-fiuorophenoxy)-3- 
25 pyridinyl]-1 -propanone in 5 mL of methanol was cooled to 0 °C and treated with 8.0 mg (0.21 
mmol) of NaBH 4 . The mixture was stirred for 30 min at 0 °C and quenched by the addition of 
1 mL of aqueous 1 N hydrochloric acid solution. The mixture was evaporated, and the residue 
was partitioned between 100 mL of EtOAc and 50 mL of saturated aqueous sodium 
hydrogencarbonate solution. The organic layer was washed with brine, dried (Na 2 S0 4 ), and 
30 evaporated to give 79 mg (100%) of the title compound as an oil. *H NMR (CDCI 3 ) d 2.10- 
2.32 (2 H, m), 2.35 (1 H, d, J = 6 Hz), 2.83-3.08 (2 H, m), 5.06-5.15 (1 H, m), 7.01-7.33 (9 H, 
m), 7.85 (1 H, dd, J -2,1 Hz), 8.05 (1 H, dd, J = 2, 5 Hz); thermospray MS (m/e) 358 and 
360 (M*+1). 

The compounds of Examples 274-276 were prepared according to the procedure of 
35 Example 273 substituting the indicated substrate for the compound 3-(2-Chlorophenyl)-1-{2- 
(4-fluorophenoxy)-3-pyridinyl]-1-propanone. 

EXAMPLE 274 
142-J4-Fluorr»-phenoicy^ pyridin^ 
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5 MP. 90-91°C; 1 H NMR (CDCI 3 ) d 2.00-2.20 (2 H, m), 2.31 (1 H, d, J = 5 Hz), 2.71- 

2.90 (2 H, m), 4.98-5.08 (1 H, m), 6.56-6.61 (2 H, m), 6.99-7.10 (5 H, m), 7.81 (1 H, dd, J = 1, 
8 Hz), 8.02 (1 H, dd, J = 2, 5 Hz); thermospray MS (m/e) 378 (M + +1). 

EXAMPLE 275 

1 ,r2-f4-Fluoro-phenoxv)-pvridin-3-vn-3-Dhenv1-DroDan-1^l 

10 1 H NMR (CDCI 3 ) d 2.10-2.25 (2 H, m), 2.20 (1 H, br s), 2.72-2.92 (2 H, m), 5.01-5.09 

(1 H, m), 6.99-7.30 (10 H, m), 7.79 (1 H, dd, J= 1, 7 Hz), 8.03 (1 H, dd, J = 2, 5 Hz); AMPI MS 
(m/e)324(M*+1). 

EXAMPlg27$ 
3-Phenvl-1-f2-(pyridin-3-yloxy)-pyridin-3-vn'P' , opan-1-ol 

15 1 H NMR (CDCI3) d 2.08-2.23 (2 H, m), 2.60 (1 H, br s), 2.73-2.89 (2 H, m), 5.07-5.12 

(1 H, m), 7.04-7.48 (8 H, m), 7.86-7.89 (1 H, m), 8.01 (1 H, dd, J = 2, 5 Hz), 8.40-8.43 (2 H, 
m); AMPI MS (m/e) 307 (M + +1). 

EXAMPLE 277 

^g)-2-(4-Fluorophenox y)-3-f3-(4^ethoxyphenylM>prQpenyr|>>pyridme 

20 A mixture of 0.97 g (2.7 mmol) 2-(4-F!uorophenoxy)-a-[2-(4-methoxyphenyl)ethyn-3- 

pyridinemethanol, 0.93 g (3.9 mmol) of Burgess Reagent, and 20 mL of benzene was heated 
to reflux for 4 h. The cooled mixture was partitioned between 300 mL of EtOAc and 100 mL of 
saturated aqueous sodium hydrogencarbonate solution, and the separated organic layer was 
washed with 100 mL of brine, dried (Na 2 S0 4 ), and evaporated to 1.10 g of an oil. Purificaiton 

25 by flash chromatography using 15% EtOAc-hexane as eluant gave 0.39 g (42% yield) of the 
title compound as an oil. 1 H NMR (CDCI 3 ) d 3.60 (2 H, d, J = 7 Hz), 3.82 (3 H, s), 6.48 (1 H, 
dt, J= 7, 16 Hz), 6.78 (1 H, d, J= 16 Hz), 6.86-7.18 (9 H, m), 7.79 (1 H, dd, J = 2, 8 Hz), 7.99 
(1 H, dd, J = 2, 5 Hz). 

Example 278 was prepared according to the procedure of Example 277 substituting 
30 the corrsponding alcohol for 2-(4-Fluorophenoxy)-a-[2-(4-methoxyphenyl)ethyl]-3- 
pyridinemethanol. 

EXAMPLE 278 

r£)-2-<4>FiuoroPhenoxv>-3-r3-DhenvU1- Dropenvn-Dyridme 

1 H NMR (CDCI3) d 3.62 (2 H, d, J = 7 Hz), 6.51 (1 H, dt, J = 7, 16 Hz), 6.81 (1 H, d, J 
35 = 16 Hz), 6.83-7.35 (10 H, m), 7.78 (1 H, dd, J = 2, 8 Hz), 8.00 (1 H, dd, J = 2, 5 Hz); AMPI 
MS (m/e) 306 (M*+1). 

EXAMPLE 279 

swi-3-n .2-Dihvdroxv-3-f4-methoxyph envnpr PvlT-2-(4-fluor phenoxvl-pyridine 

To a mixture of 161 mg (1.19 mmol) of A^methylmorpholine-A/-oxide hydrate, 0.175 g 
40 (0.0175 mmol) of a 2.5% solution of Os0 4 in f-butanol, 0.6 mL of acetone, and 0.4 mL of water 
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5 was added 200 mg (0.596 mg) fE;-2-(4-Fluorophenoxy)-3-[3-phenyl-1-propenyl]-pyridine 
dissolved in 2 mL of acetone and 0.5 mL of water. The mixture was stirred for 16 h at rt, at 
which time 5 g of solid sodium sulfite was added. The suspension was stirred for 5 min, and 
the solids were removed by filtration rinsing with 100 mL of acetone. The filtrate was 
concentrated, and the residue was partitioned between 100 mL of EtOAc and 50 mL of brine. 

10 The organic layer was separated, combined with a 100 mL EtOAc backwash of the aqueous 
layer, dried (Na 2 S04), and evaporated to 195 mg of a solid. Recrystallization from toluene 
gave 140 mg (64% yield) of the title compound as a white solid, mp 125-126°C. 1 H NMR 
(CDCI 3 ) d 2.13 (1 H, d, J = 4 Hz), 2.87 (2 H, d, J = 6 Hz), 2.94 (1 H, d, J = 6 Hz), 3.78 (3 H, s), 
4.05-4.14 (1 H, m) t 5.02 (1 H,t,^=5 Hz), 6.80-7.16 (9 H, m), 7.89 (1 H, dd, J = 2, 7 Hz), 8.08 

15 (1 H, dd, J= 2, 4 Hz). 

Example 280 was prepared according to the procedure of Example 279 substituting 
the corresponding starting material. 

EXAMPLE 280 

syn-3-(1.2-Dihydroxy-3-phenylpropyl)-2-(4-fluorophenoxv)-pyridine 

20 M.P. 125-126°C; Anal. Calcd for C^H^NC^F: C, 70.78 H, 5.35; N, 4.13. Found: C, 

70.68; H, 5.19; N, 4.24. 

EXAMPLE 281 
3- [(Benzyloxy)methvn-2-(4-fluoroDhenoxy)-pyridine 

To a suspension of 122 mg (2.53 mmol) of 50% sodium hydride dispersion in mineral 
25 oil in 10 mL of dimethylformamide was added 500 mg (2.30 mmol) 2-(4-Fluorophenoxy)-3- 
pyridinemethano! followed by 0.343 mL (396 mg, 2.53 mmol) of 4-methoxybenzyl chloride 
and 420 mg (2.53 mmol) of Kl. After stirring 1 h at rt, the mixture was partitioned between 100 
mL of water and 100 mL of EtOAc. The separated organic layer was washed with brine, dried 
(Na 2 S0 4 ), and evaporated to 949 mg of a yellow oil. Purification by flash chromatography 
30 using a 20% EtOAc-hexane eluant gave 552 mg of a colorless oil which solidified on standing. 
Trituration in hexane afforded 464 mg (59% yield) of the title compound as a white solid, mp 
49-50°C. Anal. Calcd for C 20 H 1B N0 3 F: C, 70.78 H, 5.35; N, 4.13. Found: C, 70.79; H, 5.09; 
N, 4.03. 

EXAMPLE 282 

35 i42^4-Fluorophenoyy^^vridinvn-3-f4-methoxvDhenyl) P rQpane 

To a solution of 60 mg (0.18 mmol) fE>2-(4-Fluorophenoxy)-3-[3-(4-methoxyphenyl)- 
1-propenyl]-pyridine in 50 mL of ethanol was added 50 mg of 10%Pd/C, and the mixture was 
hydrogenated at 45 psi on a Parr Shaker Apparatus for 2h. The catalyst was removed by 
filtration, and the filtrate was cone ntrated to afford 50 mg (83% yield) of the title compound as 
40 a colorless oil. 'H NMR (CDCI 3 ) d 1.92-2.06 (2 H, m), 2.67 (2 H, t, J = 8 Hz), 2.75 (2 H, t, J = 
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5 8 Hz), 3.80 (3 H, s), 6.82-7.14 (9 H, m), 7.52 (1 H, dd, J = 2, 7 Hz), 7.99 (1 H, dd, J = 2, 5 Hz); 
thermospray MS : m/e 338 (M + + 1). 

EXAMPLE 283 

N-(2-Ch|oro>benzv»-2-(3-methQxy- phenoxvUnicotinamSde 

To a solution of 2-(3-methoxy-phenoxy)-nicotinicacid (0.300 grams, 1.224 mmole) 2- 
10 Chloro-benzylamine (0.166 grams, 1.160 mmole), and 1 -hydroxy benzotriazole hydrate (0.173 
grams, 1.283 mmole) in dry dlmethylformamide (30 ml) was added 1-(3-dimethylamino)- 
propyl)-3-ethylcarbodiimide hydrochloride (0.269 grams, 1.399 mmole) and stirred over night. 
The mixture was diluted with 200 ml water and extracted with ethyl acetate. The combined 
extracts were washed with water and brine, dried over MgS0 4 , filtered and concentrated to 
15 give an oil that was purified by chromatography on silica eluting with 30% ethyl acetate/ 
hexane to give an oil which solidified on standing. (0.300g). M.P. 71-74°C; Anal, calcd. for 
C 20 H 17 N 2 O 3 CI: C, 65.13; H, 4.65; N, 7.60. Found: C, 64.94; H, 4.69; N, 7.63 

EXAMPLE 284 

N-r4-(1-Hvdroxv-1-methvl-e^ 

20 T o a solution of 2-(1-Oxo-indan-4-ylmethoxy)-nicotinic acid (0.220 grams, 0.818 

mmole), 2-(4-Aminomethyl-phenyl)-proparv2-ol (0.128 grams, 0.779 mmole), and 1- 
hydroxybenzotriazole hydrate (0.116 grams, 0.857 mmole) in dry dimethylformamide (30 ml) 
was added 1-(3-dimethylamino)-propyl)-3-ethylcarbodiimide hydrochloride (0.1795 grams, 
0.935 mmole) and stirred over night. The mixture was diluted with water and extracted with 

25 ethyl acetate. The combined extracts were washed with water and brine, dried over MgS0 4t 
filtered and concentrated to give an oil that was purified by chromatography on silica eluting 
with 60% ethyl acetate/ hexane to give a yellow solid. (0.078g). M.P. 145-147°C; Anal, calcd. 
for C 25 H 24 N 2 0 4 : C, 72.10; H, 5.81; N, 6.73. Found: C, 71.79; H, 5.67; N, 6.61. 

EXAMPLE 285 

30 N-(4-Acetvl-ben2yl)-2>( 4*fluoro-phenoxv^-nicotinamt^ e 

A solution of 2-(4-Fluoro-phenoxy)-N-[4-(2-methyK1 ,3]dioxolan-2-yl)-benzy I]- 
nicotinamide (1.2 grams, 2.9 mmole) in 2 N hydrochloric acid (3.7 ml, 7.35 mmole) and 
tetrahydrofuran (30 ml) was stirred at room temperature for 3 hours. The mixture was diluted 
with 100 ml water and extracted with ethyl acetate. The combined extracts were washed with 
35 1N NaOH, water and brine, dried over MgS0 4 , filtered and concentrated to give a solid which 
was recrystalized from ethyl aceate/ hexane to give a white solid. (0.78 0 g). M.P. 106-108°C; 
Anal, calcd. for C 21 H l7 N 2 0 3 F: C, 69.22; H, 4.70; N, 7.69. Found: C, 68.87; H, 4.70; N, 7.55. 

The compound of Example 286 was prepared according to the procedure of Example 
285 substituting the corresponding ketai for 2-(4-Fluoro-phenoxy)-N-[4-(2-methyl- 
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5 [1,3]dioxolan-2-yl)-benzyl]-nicotinamide. The duration of reaction was between 1 and 24 
hours. 

EXAMPLE 286 

?-f4-Fluoro-phenoxv^W4-oxo-cvclohexylmethylV nicQttnamiriA 

M.P. 157-159°C; MS : m/e 343 (M* + 1). 
10 EXAMPLE 287 

2-(4>Fiuoro-phenoxv>-N44-M-hvdroxv-et hvl^benzvn-nicotinamide 

To a stirred solution of N-(4-Acetyl-benzyl)-2-(4-f!uoro-phenoxy)-nicotinamide (0.300 
grams, 0.823 mmole) in methanol (10 ml) and tetrahydrofuran (10 ml) at room temperature 
was added sodium borohydride (.121 grams, 3.993 mmole) and stirred for 1 hour. This mixture 
15 was poured into ice water and extracted with ethyl acetate. The combined organics were 
washed with water and brine, dried over MgS0 4 , filtered and concentrated to give a solid. 
Recrystaiization from ethyl acetate/ hexane gave a solid. (0.180 g). M.P. 112-1 14°C; Anal, 
calcd. forC 21 H 17 N 2 0 3 F: C, 68.84; H, 5.23; N, 7.65. Found: C, 68.58; H, 5.15; N, 7.44. 

The compound of Example 288 was prepared according to the procedure of Example 
20 289 substituting the corresponding ketone for N-(4-Acetyl-benzyl)-2-(4-fluoro-phenoxy)- 
nicotinamide. The duration of reaction was between 1 and 24 hours. 

EXAMPLE 288 

2^4-Fiuoro-phenoxv^N44-hvdroxv-cvclohexvtmethyl)- nicotinamide 

M.P. 110-112°C;MS:m/e345(M + +1). 
25 EXAMPLE 299 

2-(3-Cqrbamovl-Phenoxv>-N-f2-chloro-ben zvn-nicotinamide 
To a stirred solution of 2-(3-Carbamoyl-phenoxy)-N-(2-chloro-benzyl)-nicotinic acid 
(0.300 grams, 1.25 mmole), o-chlorobenzylamine (0.195 grams, 1.375 mmole), and 1- 
hydroxybenzotriazole hydrate (0.203 grams, 1.50 mmole) in dry dimethylformamide (3 ml) was 
30 added 1-(3-dimethylamino)-propyl)-3-ethylcarbodiimide hydrochloride (0.311 grams, 1.63 
mmole) and stirred over night. The mixture poured into 100 ml water and extracted with ethyl 
acetate. The combined extracts were washed with 1 N NaOH, water and brine, dried over 
Na 2 S0 4 , filtered and concentrated to give a white solid that was purified by chromatography 
on silica gel eluting with 7% methanol/methylene chloride. Recrystaiization from ethyl acetate/ 
35 hexane gave a white solid (0.239 g). M.P. 153-155°C; Anal, calcd. for C 2 oH 16 N 3 0 3 CI: C, 
62.91; H, 4.22; N, 11.01. Found: C, 62.92; H, 4.30; N, 11.09. 

EXAMPLE 290 

2-(3-Dimcrthvlcq rb qr poyl -ph gp^ 
nicotinamide 
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5 To a stirred solution of 2-(3-Dimethylcarbamoyl-phenoxy)-N-[4-(1-hydroxy-1-methyl- 

ethyl)-benzyl]-nicotinic acid (0.300 grams, 1.05 mmole), 2-(4-Aminomethyl-phenyl)-propan-2- 
ol (0.190 grams, 1.15 mmole), and 1 -hydroxy benzotriazole hydrate (0.155 grams, 1.15 
mmole) in dry dimethylformamide (5 ml) was added 1-(3-dimethylamino)-propyl)-3- 
ethylcarbodiimide hydrochloride (0.242 grams, 1.26 mmole) and stirred over night. The 
10 mixture poured into 100 ml water and extracted with ethyl acetate. The combined extracts 
were washed with 1 U NaOH, water and brine, dried over MgS0 4 , filtered and concentrated to 
give an oil that was purified by chromatography on silica gel eluting with 2.5% 
methanol/methylene chloride (0.360 g). 1 H NMR (CDCI 3 ) d 1.54 (6 H f s), 3.00 (3 H, s), 3.08 (3 

H, s), 4.66 (2 H, d), 7.20 (3 H, m), 7.29 (4 H, m), 7.43 (2 H, m) 8.08 (1 H, m), 8.18 (1 H, dd), 
1 5 8.63 (1 H, dd); MS : m/e 433 (M*). 

EXAMPLE 291 

N-r4^ ydroxy-1-methvl^ 
nicotinamide 

To a stirred solution of N-[4-(1-Hydroxy-1-methyl-ethyl)-benzyl]-2-[3-(2,2,2-trifluoro-1- 
20 hydroxy-ethyl)-phenoxy]-nicotinamide (0.520 grams, 1.13 mmole), NMO (0.192 grams, 1.7 
mmole) and 4 A molecular sieves (0.5 g) in methylene chloride (15 ml) was added TPAP 
(0.020 grams, 0.06 mmole) and stirred at room temperature for 1 hour. The mixture was 
filtered through celite, washed with methylene chloride. The filtrate was diluted with 150 ml 
methylene chloride, washed with water, dried over MgS0 4 , filtered and concentrated under 
25 reduced pressure to give an oil which was purified by chromatography on silica eluting with 
2.5% methanol/ methylene chloride to give a foam (0.506 g). 1 H NMR (CDCy d 1.54 (6 H, s), 
4.69 (2 H, d), 7.50-7.15 (9 H, m), 8.16 (1 H, m), 8.64 (1 H, m); MS : m/e 458 (M + ). 

EXAMPLE 292 

N-r4-(1-Hydroxv-1-methvl^^ 
30 Phenoxvl nicotinamide 

To a stirred solution of N-[4-(1-Hydroxy-1-methyl-ethyl)-benzyl]-2-[3-(2,2,2-trifluoro-1- 
hydroxy-ethyl)-phenoxy]-nicotinic acid (0.400 grams, 1.28 mmole), 2-<4-Aminomethyl-phenyl)- 
propan-2-ol (0.232 grams, 1.40 mmole), and 1 -hydroxy benzotriazole hydrate (0.189 grams, 

I. 40 mmole) in dry dimethylformamide (5 ml) was added 1-(3-dimethylamino)-propyl)-3- 
35 ethylcarbodiimide hydrochloride (0.294 grams, 1.54 mmole) and stirred over night. The 

mixture poured into 100 ml water and extracted with ethyl acetate. The combined extracts 
were washed with water and brine, dried over MgSO<, filtered and concentrated to give an oil 
that was purified by chromatography on silica gel eluting with 2.5% methanol/methylene 
chloride (0.550 g). 1 H NMR (CDCI 3 ) d 1.54 (6 H, s), 3.53 (1 H, d), 4.66 (2 H, d), 4.92 (1 H, m), 
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5 7.46-7.15 (9 H, m), 8.12 (1 H, m), 8.16 (1 H, dd) 8.62 (1 H, dd). MW 313.25 MS (m/e) 313 
(M*). 

EXAMPLE 293 
2-(BenzoH.31dioim1-5-vtoxvW s1^^ 
nicotinamide 

10 To a stirred solution 2-(Benzo[1,3]dioxol-5-yloxy)-nicotinic acid (0.300 grams, 1158 

mmole 2-(4-Aminomethyl-phenyl)-propan-2-ol (0.182 grams, 1.103 mmole), and 1- 
hydroxybenzotriazole hydrate (0.163 grams, 1.20 mmole) in dry dimethylformamide (15 ml) 
was added 1-(3-dimethylamino)-propyl)-3-ethylcarbodiimide hydrochloride (0.254 grams, 1.32 
mmole) and stirred over night. The mixture was diluted with 200 ml water and extracted with 

15 ethyl acetate. The combined organics were washed with water, 1JN sodium hydroxide and 
brine, dried over MgS0 4 , filtered and concentrated to give an oil that was purified by 
chromatography on silica eluting with 30% ethyl acetate/ hexane to give an oil. 
Recrystalization from ethyl acetate/ hexane gave a white solid (0.323 g). MP. 118-120°C; MS 
407 (M + +1). 

20 EXAMPLE 294 

2-tt-Carhamoyt-phenowV1 4 -^ 

To a stirred solution of 2-(3-Carbamoyl-phenoxy)-N-[4-(1-hydroxy-1-methyl-ethyl)- 
benzyi]-nicotinic acid (0.400 grams, 1549 mmole), 2-(4-Aminomethyl-phenyl)-propan-2-ol 
(0.243 grams, 1475 mmole), and 1 -hydroxybenzotriazole hydrate (0.219 grams, 1623 
25 mmole) in dry dimethylformamide (15 ml) was added 1-(3-dimethylamino)-propyl)-3- 
ethylcarbodiimide hydrochloride (0.3401 grams, 1.77 mmole) and stirred over night. The 
mixture poured into water and extracted with ethyl acetate. The combined extracts were 
washed with 1 M NaOH, water and brine, dried over Na 2 S0 4 , filtered and concentrated to give 
an oil that was purified by chromatography on silica gel eluting with 7% methanol/methylene 
30 chloride (0.250 g). M.P. 145-147°C; MS (m/e) 387 (M + -18). 

The compound of Example 295 was prepared according to the procedure of Example 
294 substituting the corresponding amine for 2-(4-Aminomethyl-phenyl)-propan-2-ol. The 
duration of reaction was between 1 and 24 hours. 

EXAMPLE 295 

35 A^ra^-Carb anriP V'-pte" 0 ^ 
cyclohexanecar boxylic acid ethyl ester 

M.P.160-162°C; MS (m/e) 426 (M*+1). 

EXAMPLE 296 

2-f3>Acetyl-phAnQxy^N - r4HSlllfamov> - b nZVl)-nfcQtinamjd 
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5 A solution of 4-Aminomethyl-benzenesulfonamide (0.248 grams, 1.11 mmole), 2-(3- 

Acetyl-phenoxy)-nicotinic acid (0.300 grams, 1.167 mmole), 1-hydroxybenzotriazole hydrate 
(0.165 grams, 1.22 mmole) and 1-(3-dimethylamino)-propyl)-3-ethyIcarbodiimide 
hydrochloride (0.256 grams, 1.33 mmole) in dimethylformamide (15 ml) was stirred for 10 
minutes. To the stirring solution was added triethyl amine (0.280 grams, 2.78 mmole) and 
10 stirred over night at room temperature. The mixture was diluted with ethyl acetate and 
washed with water and brine, dried over MgS0 4l filtered and concentrated to give a solid. 
Recrystalization from ethyl acetate/ hexane gave a solid. (0.280g); M.P.162-164°C; MS (m/e) 
425 (M + ). 

EXAMPLE 297 

15 244-F>uoro-phenoxv^N-r4^1-hvdrQxv-1- methvl-ethvlUcvclohex-1-envlmethyl]- 
ntcotinamide 

A solution of 2-(4-Aminomethyi-cyclohex-3-enyl)-propan-2-ol (0.360 grams, 2.127 
mmole), 2-diethylaminoethyl chloride hydrochloride (0.530 grams, 2.765 mmole), 2-(4-Fluoro- 
phenoxy)-nicotinic acid (0.645 grams, 2.765 mmole), 1-hydroxybenzotriazole hydrate (0.374 
20 grams, 2.765 mmole) and triethyl amine (0.430 grams, 4.254 mmole) in methylene chloride 
(40 ml) was added and stirred over night The mixture was concentrated and partitioned 
between ethyl acetate and 1 M HCI. The organic extracts were washed with saturated sodium 
hydrogencarbonate and brine, dried over MgS0 4 , filtered and concentrated to give an oil 
which was purified by chromatography on silica eluting with 50 % ethyl acetate/ hexane to 
25 100% ethyl acetate to give a yellow oil (0.080 g); M.W. 384.455 ; MS 385 (M + +1). 

Compounds in Examples 298-317 were synthesized in a manner analogous to that in 
Example 183 using the indicated carboxylic acid and amine. 

Example 298 

N^1-Hydiw-1-methy|^ 

30 Prepared from 2-(3-Oxo-indan-5-yloxy)-nicotinic acid and 2-(4-aminomethyl-phenyl)- 

propan-2-ol. MS (m/e): 435 (M + +NH 3 ) t 417 (M + +1), 400 (100). NMR (CDCI 3 ): 8.62 (dd, J=2,8 
Hz, 1H), 8.15 (dd, J=2,5 Hz, 1H), 8.07 (m, 1H), 7.32 (m, 8H) f 4.67 (d, J=6 Hz, 2H), 3.13 (t, J=6 
Hz, 2H), 2.72 (dt, J=2,4 Hz, 2H), 1.53 (s, 6H). 

Example 299 

35 N-(4-f1-Hvdroxv-1-methvl^thvl-^ 
nicotinamide. 

Prepared from 2-(2-Methyl-benzothiazol-5-yloxy)-nicotinic acid and 2-(4-amino- 
methyl-phenyl)-propan-2-oi. mp 124-6°C. 

Anal Calcd. for C^H^SC^: C, 66.49; H, 5.35, N; 9.69. Found: C, 66.34; H, 5.38; N, 

40 9.57. 
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5 Eyqmple 300 

N-(4-(1^vdroxv-1^ethvl^thvl^^ 
nicotinamide. 

Prepared from 2-(2-Methyl-benzothiazol-6-yloxy)-ntcotinic acid and 2-(4~amino- 
methyl-phenyl)-propan-2-oi. mp 131-3°C. 
10 Anal. Calcd. for C^H^SO^ C; 66.49, H; 5.35, N; 9.69. Found: C; 66.43, H; 5.42, N; 

9.72. 

Example 301 
2-(BenzothiazQl-6-y)oxy)-N-(4^^ 

Prepared from 2-(Benzothiazol-6-yloxy)-nicotinic acid and 2-(4-aminomethyl-phenyl)- 
15 propan-2-ol. mp195-7°C. 

Anal. Calcd. for C 23 H 21 N 3 S03: C; 65.85, H; 5.05, N; 10.02. Found: C; 68.74, H; 5.49, 

N; 9.96. 

Example 302 

2-(Benzooxazol-6-yloxvWN-^4>n-hvdroxv-1-methyi-ethyl)>benzyn-nicotinamide. 

20 Prepared from 2-(Benzooxazol-6-yloxy)-nicotinic acid and 2-(4-aminomethyl-phenyl)- 

propan-2-ol. mp 92-4°C. 

Anal. Calcd. for C^»2^0 4 : C; 68.47, H; 5.25, N;10.42. Found: C; 68.47, H; 5.32; N, 

10.42. 

Example 303 

25 2-(3-Apetyl^chloro>phenoxy)-N-(4-(1-hydroxy-1^gthYl^hY0-benzyl)- 
njcotinajmcte, 

Prepared from 2-(3-Acetyl-4-chloro-phenoxy)-nicotinic acid and 2-(4-aminomethyl- 
phenyl)-propan-2-ol. MS (m/e): 456/458 (M + +NH 3l 100). NMR (CDCI 3 ): 8.64 (dd, J=2,8 Hz, 
1H), 8.18 (dd, J=2,5 Hz, 1H), 7.95 (m, 1H), 7.46 (m, 3H), 7.31 (m, 3H), 7.19 (m, 2H), 4.68 (d, 
30 J=6 Hz, 2H), 2.66 (s, 3H), 1 .56 (s, 6H). 

Example 304 

N-(4-(1>Hvdroxv-1-methv1-ethvl)-benzyl)-2-(3>methvi-benzo(d) isoazoi-7«yloxy^ 
nicotinamide. 

Prepared from 2-{3-Methyl-benzo-(d)isoxazol-7-yioxy)-nicotinic acid and 2-<4- 
35 aminomethyl-phenyl)-propan-2-oi. mp 194-6°C. 

Anal. Calcd. for C 24 H 23 N 3 0 4 : C; 69.05, H; 5.55, N; 10.07. Found: C; 68.70, H; 5.64, N; 

9.81. 
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5 E*ampl? 305 

2W3-Acety|-5^hloro-phenoxv)-N^ 
nicotinamide. 

Prepared from 2-(3-Acetyl-5-chloro-phenoxy)-nicotinic acid and 2-(4-amino-methyl- 
phenyl)-propan-2-ol. mp 110-2°C. 
10 Anal. Calcd. for C 2 4H 23 N 2 0 4 C!: C; 65.68; H, 5.28; IM, 6.38. Found: C, 65.69; H, 5.35; N, 

6.35. 

Example 30g 

($)-H-^3-AceWl-phenoxv)-^^ 

Prepared from 2-{3-Acetyl-phenoxy)-nicotinic acid and (SM-)-1-(4-Aminomethyl- 
1 5 cyclohexyl)-ethanol. mp 1 02-4°C. a D (CHCI 3 ) -1 3.8° 

Anal. Calcd. for C23H22N204: C, 70.75; H, 5.68; N, 7.17. Found: C, 70.48; H, 5.70; N, 

7.12. 

Example 307 

(RW+>-2-(3-Acetv»-phenoxy>-N-f4-f1> hvdroxv^thylWbenzyl)-nicotinamide. 
20 Prepared from 2-(3-Acetyl-phenoxy)-nicotinic acid and (R)-(+)-1-(4-Aminomethyl- 

cyclohexyI)-ethanoi. mp 104-6°C. Oq (CHCI 3 ) + 14.0° 

Anal. Calcd. for C^H^CX,: C, 70.75; H f 5.68; N, 7.17. Found: C, 70.30; H, 5.71; N, 

7.10. 

Example 30p 

25 2>(3-Acetvl-5-chloro-phenoxv>-N>(frans-4-l1-.hvdroxv-1-methvl-elhyl)- 
CYc|phexYlmethY»)-nicotinamide. 

Prepared from 2-(3-Acetyl-5-chloro-phenoxy)-nicotinic acid and *rans-2-(Amino- 
methyl-cyclohexy l)-propan-2-ol. mp 1 33-5°C. 

Anal Calcd. for C 24 H 29 N 2 0 4 Ci: C, 64.78; H, 6.57; N, 6.30. Found: C, 64.75; H, 6.57; N, 

30 6.17. 

Example 309 

243-Acetvl^chloro-phenoxvWN-(trans^1-hvdrox y-1-methvUethvn> 
cvclohexvlmethvh-nicotinamide. 

Prepared from 2-(3-Acetyl-4-chloro-phenoxy)-nicotinic acid and *rans-2-(Amino- 
35 methyl-cyclohexyl)-propan-2-ol. mp 106-8°C. 

Anal Calcd. for C24H29N204CI: C t 64.78; H, 6.57; N, 6.30. Found: C, 64.66; H, 6.58; N, 

8.11 
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5 Example 310 

(RH-y2-(3-Acetv l-pheno^^ 
nicotinamide. 

Prepared from 2-(3-Acetyl-phenoxy)-nicotinic acid and (R)-(0-frar?s-1-(4-Amino- 
methyi-cyclohexyl)-ethanol. mp 101-3°C. a D (CHCI 3 ) - 1.5° 
10 Example 311 

(SH+V243-Acetyl-phenoxy)^-^^ 
nicotinamide. 

Prepared from 2-(3-Acetyl-phenoxy)-nicotinic acid and (S)-(+Hrans-1-(4- 
Aminomethy l-cyc!ohexy l)-ethanol. mp 1 03-5°C. a D (CHCI 3 ) + 1.5° 
15 Example 312 

2-f3-Acetvl-phenoxy^42 4iuoro^1>hvdroxv-1wnethvi-ethvl)-benzyl)> 

nicotinamide. 

Prepared from 2-(3-Acetyl-phenoxy)-nicotinic acid and 2-(4-Aminomethyl-3-fIuoro- 
phenyl)-propan-2-ol. mp 68-70°C. 
20 Anal. Calcd. for C^N^F: C, 68.24; H, 5.49; N, 6.63. Found: C, 67.17, H; 5.93; N, 

5.97. 

Example 313 

2^3-Acetvl^hloro-phen n*Y\4sl-<2^ 
hengyt)-nScotinamide. 

25 Prepared from 2-(3-Acetyl-5-chloro-phenoxy)-nicotinic acid and 2-(4-Amino-methyl-3- 

chioro-phenyl)-propan-2-ol. mp 58-60°C. 

Anal. Calcd. for CM*&&* c * 60 - 90 - H » 4 68; N » 5 - 92 ' Found: C ' 60 ' 73; H ' 479; 

N, 5.78. 

Example 314 

30 2-^Acetvl^chloro-phenox ^ 

benzyl)-nicotinamide. 

Prepared from 2-(3-AcetyU-chloro-phenoxy)-nicotinic acid and 2-(4-Aminomethyl-3- 
chloro-phenyl)-propan-2-ol. MS (m/e): 490/492 (M + +NH 3 , 100). NMR (CDCI 3 ): 8.60 (dd, J=2,8 
Hz, 1H), 8.31 (m, 1H), 8.17 (dd, J=2,5 Hz, 1H), 7.46 (m, 3H), 7.33 (m, 2H), 7.20 (m, 2H), 4.73 
35 (d, J=6 Hz, 2H), 2.67 (s, 3H), 1 .54 (s, 6H). 
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5 Example 315 

N^-(1-Hvdroxv-1-me^ 
isoxazol-5-yloxvVnicotinamide. 

Prepared from 2-(3-Methyl-benzo-(d)isoxazol-5-yloxy)-nicotinic acid and trans-2- 
(Aminomethyl-cyclohexyl)-propan-2-ol. mp 135-7°C. 
10 Anal. Calcd. for C 24 H 29 N 3 0 4 : C, 68.07; H, 6.90; N, 9.92. Found: C, 68.07; H, 7.04; N, 

9.64. 

Example 316 

N^4-(1-Hvdroxv-1-methvl-etM 
nicotinamide. 

15 Prepared from 2-(3«Methyi-benzo-(d)isoxa2ol-5-yloxy)-nicotinic acid and 2-(4- 

aminomethyI-phenyl)-propan-2-oL mp 128-30°C. MS (m/e): 418 (M + +1). 

Example 317 

N-{4-(1>Hvdr0XV-1-methvi-ethvt>-cvclohexvlmethyl)^ -f3>methvUben?ft( ri )- 
isQX9ZQl^y)oxyynicotinamide. 
20 Prepared from 2-(3-Methyl-benzo-(d)isoxazol-7-yloxy)-nicotinic acid and trans-2- 

(Aminomethyl-cyciohexyl)-propan-2-ol. mp 170-2°C. 

Anal. Calcd. for C 24 H 29 N 3 0 4 : C, 68.07; H, 6.90; N, 9.92. Found: C, 68.04; H, 6.89; N, 

9.80. 

Example 318 

25 N-r4-t1-H Y droxv-1-methvl-et^ 
nicotinamide 

A solution of 2-(3-nitro-phenoxy)-nicotinic acid (86.9 mg, 0.33 mmol), trans-2-(4- 
Aminomethyl-cyclohexyl)-propan-2-ol (57.2 mg, 0.33 mmol), benzotriazoM-yloxy- 
tris(dimethylamino)phosphonium hexafluorophosphate (148 mg, 0.33 mmol), and 

30 diisopropylethyl amine (0.29 mL, 1.67 mmol) in 10 mL of dry DMF was stirred overnight. The 
solution was then diluted with ethyl acetate and washed with water, 5% citric acid, saturated 
sodium bicarbonate, and brine, dried over magnesium sulfate and concentrated to an oil. 
Purified through a pad of silica eluted with ethyl acetate to give a clear oil (120mg.) 1 HNMR 
(CDCy 5 1.04 (4H. dd), 1.14 (6H, s), 1.55 (2 s), 1.88 (4. m), 3.37 (2H, t), 7.23 (1H, m), 7.51 

35 (1H, d), 7.64 (1H, t), 8.07 (1H, t), 8.16 (2H f m), 8.63 (1H, dd); MS: m/e414 (M 4 +1). 

The compounds for examples 319-328 were synthesized in a manner analagous to 
that in Example 318 using the indicated carboxylic acid and amine. 
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5 Example 319 

f+V.2-(Benzo[1.31dioxo1-5-vtox ^^^ 
nicotinamide 

Prepared from 2-(Benzo[1,3]dioxol-5-yloxy)-nicotinic acid and (+)-trans-1-{4- 
Arninomethyl-cyclohexyl)-ethano! 
10 1 HNMR (CDCI 3 ) 8 0.97 (1,m), 1.10 (3, m), 1.17 (4, m), 1.19 (4,m), 3.23 (1 f t), 3.44(2,q), 

6.00(2,s), 6.58 (1, dd), 6.64 (1,s), 6.8 (1, d), 7.10 <1,m), 7.9 (1,m), 8.18 (1,4 8.53 (1, d); MS: 
m/e399 (M + +1). 

Example 320 

f-)-2-<3-Cvano-4-fluoro-Dhenoxy\-N-f4-(1-hydroxv>e thyl)- cvctohexvlmethvll- 
15 nicotinamide 

Prepared from 2-(3-cyano-4-fluoro-phenoxy)-nicotinic acid and (-)-trans-1-(4- 
Aminomethyl-cyclohexyO-ethanol. 

MP: 1 34-1 35 °C; MS: m/e 398 (M + +1 ). 

Example 321 

20 ^V2^3^yano^fluoro-DhenoxvWN-r4- (1-hydroxv-ethvlV-cvclohexvlmethYn-' 
nicotinamide 

Prepared from 2-(3-Cyano-4-fluoro-phenoxy)-nicotinic acid and (+)-trans-1-(4- 
Aminomethyl-cyclohexyl)-ethanol 

MP: 134-135°C; MS: m/e 398 (M + +1) 
25 Example 322 

2-(3-Cvano-4-fluoro>Dheno xy)-N-T4-(1-hvdroxv-1-methvl-ethvn- 
cyclohexylmethyl ]-nicotinamide 

Prepared from 2-(3-Cyano-4-fluoro-phenoxy)-nicotinic acid and 2-trans-{4- 
Aminomethyi-cyclohexyi)-propan-2-ol 
30 MP: 85-88°C; MS: m/e 410 (M + +1) 

Example 323 

2-(2.3-Dihydro-benzof1 r 4ldioxin-6-vl oxy)-N-r4-n-hvdroxv-1 -methyl-ethyl^ 

benzyll-nicotinamide 

Prepared from 2-(2,3-Dihydro-benzo[1,4]dioxin-6-yloxy)-nicotinic acid and 2-(4- 
35 Aminomethyl-phenyl)-propan-2-ol 

MS: m/e 421 (M + +1), 1 HNMR (CDCI 3 ) 6 1.51 (6H, s), 4.24 (4H, s), 4.66(2H, d), 6.57 
(1H, dd), 6.85 (1h t d), 7.11(1H, dd), 7.28(2H, d), 7.41(2H, d), 8.19(2H, m), 8.61(1H, d) 
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5 Exqmpte 334 

(^)-2-f2.3>Dihvdro^en2ori.4Tdioxin^yl oxv>-N-r4W1-hvdroxv-6thyiy 
cvclohexvimethvn-nicotinamide 

Prepared from 2-(2,3-Dihydro-benzo[1 t 4]dioxin-6-yloxy)-nicotinic acid and (+)-trans-1- 
(4-Aminomethyl-cyclohexyl)-ethanol. 
10 MS: m/e 413 (MV|), ' H NMR (CDCI 3 ) 5 0.98(4H, m),1.11(3H, m), 1.22(2H, m), 

1.70(2H, m), 1.84(2H, m), 3.33(2H, m), 3.51 (1H, m), 4.25(4H, s), 6.65(1 H, m) f 6.87(1 H, d), 
7.11(1H, m), 7.90(1 H, m), 8.20(1 H, m), 8.60(1 H, d). 

Example 325 
, 2-(2 1 3-Pihvdro-benzori.41dioxin-6-vto^^ 
15 cyclohexylmethyl]-nicotinamide 

Prepared from 2-(2,3-Dihydro-benzo(1,4]dioxin-6-yloxy)-nicotinic acid and 2-trans-(4- 
Aminomethyl-cyclohexyl)-propan-2-ol. 

MS: m/e 427 (M + +1), 1 HNMR (CDCI 3 ) 6 1.03(4H, m), 1.13<6H, s), 1.85(4H, m), 
3.33(2H, t), 4.26(4H, s), 6.61(1H, d), 6.70(1H, s), 6.88(1H, d), 7.11(1H, dd), 7.90(1H, m), 
20 8.20(1 H,dd), 8.58(1 H t dd) 

Example 326 

(-)-2-(2.3-Pihvdro-ben2o[1,41d>oxin-6-vloxvUN-r441>hvdrDxv-ethyl). 
cvclohexvlmethvll-nicotinamide 

Prepared from 2-(2,3-Dihydro-benzo[1,4)dioxin-6-yloxy)-nicotinic acid and (-)-trans-1- 
25 (4-Aminomethyl-cyclohexyl)-ethanoI. 

MP:57-59°C, MS: m/e 422 (M*+1 ) 

Example 327 
2^enzo[1 t 3ldioxot-5-yloxv)-N-r2-fluor^^^ 
picotipamite 

30 Prepared from 2-(Benzo[1 ,3]dioxol-5-yloxy)-nicotinic acid and and 2-(4-Aminomethyl- 

3-fluoro-phenyl)-propan-2-ol. 

MP: 94-95 °C MS: m/e: 425 (M + +1) 

Example 328 

N-r2-Fluoro^(1-hvdroxv>1^ethvl^thylUbenzvH-2>f 4>fluoro-phenoxy)- 
35 nicotinamide 

Prepared from 2-(4-Fluoro-phenoxy)-nicotinic acid and 2-<4-Aminomethyl-3-fluoro- 
phenyl)-propan-2-ol. 

MP: 93-94 °C MS: m/e 399 (M + +1) 
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CLA IMS 



A compound of the formula 














A 




R2 R3 




R 4 




m 




^(D)p" 

0 





"R 1 



E(CH 2 ) r R5 



or the pharmaceutically acceptable salt thereof, wherein the broken line represents an optional 
double bond; 
10 misOorl; 

n isOorl; 
o is 0, 1,2, 3 or 4; 
pisOorl; 
q is 0, 1,2 or 3; 
15 risO, 1,2, 3, or 4; 

tisOor 1; 

A is oxygen, >NH or sulfur; 
B is oxygen or NH; 

D is oxygen or NR 9 , wherein R 9 is hydrogen or (C^-C^alkyl; 
20 E is CH 2 , O, NH or S(0) a wherein a is 0, 1 or 2; 

R 1 is hydrogen, (C r C 6 )alkyl, (C3-C 7 )cycloalkyl, (Ca-Cyjcycloalkenyt, (Ce-C^aryl, 
bridged(C7-C 9 )bicycloalkyl or a saturated or unsaturated cyclic or bicyclic (C 3 -C 7 )heterocyclic 
group; 

wherein said saturated or unsaturated cyclic or bicyclic (CVCyJheterocyclic 
25 group contains from one to four heteroatoms independently selected from the group consisting of 
oxygen, sulfur, nitrogen and NR 9 , wherein R 9 is as defined above; 

wherein said R 1 cyctoalkyl, cycloalkenyl, cycloalkanone, aryl, bicycloalkyl and 
heterocyclic groups are optionally substituted by one to three substituents independently 
selected from the substituents consisting of halo, cyano, cartooxy, amino, nitro, hydroxy, (C r 
30 C 6 )alkyl, (C r C 6 )alkoxy, ((VCyJcycloalkyl, hydroxy(C 1 -C 6 )alkyl, hydroxy(C r C 6 )alkylamino, (C r 
C 6 )alkoxy, difluoromethyl, trifluoromethyl, difluoromethoxy, trifluoromethoxy, ((^-CeJacyl, (C r 
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5 C 6 )acylamino, (CrC^acyloxy, (CrCeJalkylamino, ((CrCeJalkyl^mino, (CrCeJalkyl-NH-fC^O)-, 
((C 1 -C 6 )aIkyl) 2 -N-(C=0)- t aminosulfonyl, (C^alkylaminosulfonyl, or a saturated or unsaturated 
cyclic or bicyclic (C 3 -C 7 ) heterocycle; 

wherein said saturated or unsaturated cyclic or bicyclic (C 3 - 
C 7 )heterocycle substituents on said R 1 cycloalkyl, cycloalkenyl, aryl, bicycloalkyl and heterocyclic 

1 0 groups contain from one to four heteroatoms independently selected from the group consisting of 
oxygen, sulfur, nitrogen and NR 9 t wherein R 9 is as defined above, and wherein the heterocycies 
are optionally substituted by one to three substituents independently selected from halo, cyano, 
carboxy, amino, nitro, hydroxy, (C-CeJalkyl, hydroxy(C r C 6 )alkyl, (C r C 6 )alkoxy, (C r C 6 )alkylthio, 
difluoromethyl, trifluoromethyl, difluoromethoxy, trifluoromethoxy, (C r C 6 )acyl, (C 6 -C 10 )aryl, (C r 

15 C 6 )acylamino, (C r C 6 )acyloxy, (d-CeJalkylamino, ((C^alkylkamino, (Chalky Isulfonyl, 
aminosulfonyl, (C r C 6 )alkylaminosulfonyl, ((C^CeJalkyl^aminosulfonyl or (CrC 9 )heteroaryl; 

wherein said aikyl, alkoxy or cycloalkyl substituents on said R 1 
cycloalkyl, cycloalkenyl, aryl, bicydoalkyl and heterocyclic groups are optionally further 
independently substituted by one to three sub-substituents independently selected from halo, 

20 cyano, carboxy, amino, nitro, hydroxy, (C r C 6 )alkyl, hydroxy(C r C 6 )alkyl, (d-CgJalkoxy, (C,- 
C 6 )alkylthio, difluoromethyl, trifluoromethyl, difluoromethoxy, trifluoromethoxy, (C r C 6 )acyl, (C 6 - 
C 10 )aryl, (C^acylamino, (C-CsJacyloxy, (C r C 6 )alkylamino, ((C r C 6 )alkyl)2amino, (C r 
C 6 )alkylsulfonyl, aminosulfonyl, (C r C 6 )alkylaminosuifonyl, ((C r C 6 )alkyl) 2 aminosulfonyl or (C 2 - 
C 9 )heteroaryl; 

25 or said R 1 cycloalkyl, cycloalkenyl, aryl, bicycloalkyl and heterocyclic groups are 

additionally optionally independently substituted with from one to three substituents of the 
formula 

O 

^n^r™ ; 

wherein R 10 is hydrogen, (C^alkyl, (C r C 6 )alkoxy, (CVC^cycloalkyl, (C 3 - 
30 C 7 )cycloalkenyl, (C 6 -C 10 )arylamino, (C 6 -C 10 )aryl, bridgedCCrCgJbicycloalkyl or a saturated or 
unsaturated cyclic or bicyclic (CVC^heterocycle; 

wherein said R 10 saturated or unsaturated cyclic or bicyclic (C 3 - 
C 7 )heterocycle contains from one to four heteroatoms independently selected from the group 
consisting of oxygen, sulfur, nitrogen and NR 9 , wherein R 9 is as defined above; 
35 wherein said R 10 alkyl, alkoxy, cycloalkyl, cycloalkenyl, aryl, 

bicycloalkyl and heterocycle groups are optionally substituted by on to three substituents 
independently selected from halo, cyano, carboxy, amino, nitro, hydroxy, (C r C 6 )alkyl (C r 
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5 C 6 )alkoxy, (C 3 -C 7 )cycloalkyl, hydroxy^-CeJatkyi. hydroxy(C r C 6 )alkylamino, (C 1 -C 6 )alkoxy, 
difluoromethyl, trifluoromethyl, difluoromethoxy, trifluoromethoxy, (C r C 6 )acy!, (C r C 6 )acylamino, 
(C r C 6 )acyloxy, (CrCetelkylamino, ((C r C 6 )a!kyl) 2 amino, aminosulfonyl, (C r 
C 6 )alkylaminosulfonyl, or a saturated or unsaturated cyclic or tricyclic (C 3 -C7)heterocycle; 

wherein said saturated or unsaturated cyclic or bicyclic (C 3 -C7) 

10 heterocycle contains from one to four heteroatoms independently selected from oxygen, sulfur, 
nitrogen and NR 9 , wherein R 9 is as defined above; wherein the heterocycle is optionally 
substituted by from one to three substituents independently selected from halo, cyano, carboxy, 
amino, nitro, hydroxy, (CVCeJalkyl, hydroxy(C r C 6 )alkyl, (C r C 6 )alkoxy t (^-C^alkylthio, 
difluoromethyl, trifluoromethyl, difluoromethoxy, trifluoromethoxy, (C r C 6 )acyl, (C 6 -C 10 )aryl, (C r 

15 C 6 )acylamino, (C r C 6 )acyloxy, (C r C 6 )alkylamino, ((C r C 6 )alkyl) 2 amino, (C^eJalkylsulfonyl, 
aminosulfonyl, (C^eJalkylaminosulfonyl, ((C 1 -C 6 )alkyl) 2 aminosulfonyl or (C 2 -C 9 )heteroaryl; 

wherein the alkyl, alkoxy or cycloalkyl substituents on said R 10 
alkyl, alkoxy, cycloalkyl, cycloalkenyl, aryl, bicycloalkyl and heterocyclic groups are optionally 
substituted by one to three substituents independently selected from halo, cyano, carboxy, 

20 amino, nitro, hydroxy, (C r C 6 )alkyl, hydroxy^-C^alkyl, (C r C 6 )alkoxy, (C^sJalkylthio, 
difluoromethyl, trifluoromethyl, difluoromethoxy, trifluoromethoxy, (C r C 6 )acyl, (C 6 -C 10 )aryl, (C r 
C 6 )acylamino, (C^-C^acyloxy, (CrC 6 )alkylamino, ((C 1 -C 6 )alkyl) 2 amino, (C 1 -C 6 )alkylsulfonyl, 
aminosulfonyl, (C r C 6 )alkylaminosulfonyl, ((C^^alkylJzaminosulfonyl or (C r C 9 )heteroaryl; 
or R 1 is a group of the formula 

25 




wherein u is 0 or 1; and 

G, J, K and L are each independently oxygen, sulfur, nitrogen, NR 9 , wherein R 9 is as 
defined above, carbonyl or CHR 16 ; wherein the dashed lines represent optional double bonds 

30 and where it is understood that when a double bond exists between G and J, J and K or K and L 
that R 9 is absent, >CHR 16 is >CR 16 and G, J, K or L cannot be carbonyl; wherein R 16 is hydrogen, 
halo, cyano, carboxy, amino, nitro, hydroxy, (Ci-CeJalkyl (Ci-CsJalkoxy, (C3-C 7 )cycloalkyl, 
hydroxy(C r C 6 )aIkyl, hydroxy(C r C 6 )alkylamino, (C r C 6 )alkoxy, difluoromethyl, trifluoromethyl, 
difluoromethoxy, trifluoromethoxy, (C r C 6 )acyl, (C^-C^acylamino, (C r C 6 )acyloxy, (C r 

35 C 6 )alkyiamino, (((VCeJalkyl^mino, aminosulfonyl, (C r C 6 )alkylaminosulfonyl, or a saturated or 
unsaturated cyclic or bicyclic (C3-C7) heterocycle containing one to four heteroatoms 
independently selected from the group consisting of oxygen, sulfur, nitrogen and NR 9 , wherein 
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5 R is as defined above, wherein said heterocycle is optionally substituted by one to three 
substituents independently selected from halo, cyano, carboxy, amino, nitro, hydroxy, (C r 
C 6 )alkyl, hydroxy(C 1 -C 6 )alkyl, (C,-C 6 )alkoxy t (CVCeJalkylthio, difluoromethyl, trifluoromethyl, 
difluoromethoxy, trifluoromethoxy, (C r C 6 )acyl, (C 6 -C 10 )aryl, (C^CeJacylamino, (C r C 6 )acyloxy, 
(Ci-CeJalkylamino, ((C^alkyOjamino, (C r C 6 )alkylsuifbnyl, aminosulfonyl, (C r 

1 0 CeJalkylaminosulfonyl, ((C r C 6 )aikyl) 2 aminosulfonyl or (C 2 -C 9 )heteroaryl; 

wherein said R 16 alkyl, alkoxy or cycloalkyl substituents are optionally 
substituted by one to three substituents independently selected from halo, cyano, carboxy, 
amino, nitro, hydroxy, (C r C 6 )alkyl, hydroxy(C r C 6 )alkyl, (Ct-C 6 )alkoxy, (C r C 6 )alkylthio, 
difluoromethyl, trifluoromethyl, difluoromethoxy, trifluoromethoxy, (C r C 6 )acyl, (Cg-C^Jaryl, (C r 

15 C 6 )acylamino, (C r C 6 )acyloxy, (C r C 6 )alkylamino, ((Cj-CeJalkyl^mino, (C^alkylsulfonyl, 
aminosulfonyl, (C r C 6 )alkylaminosulfbnyl, ((C r C 6 )alkyl) 2 aminosuifonyl or (C 2 -C 9 )heteroaryl; 

wherein each R 2 , R 3 and R 4 is independently hydrogen, hydroxy, halo, cyano, carboxy, 
nitro, amino, (C r C 6 )alkylamino f ((C r C 6 )alkyl)2amino, hydroxyamino, (C r C 6 )alkyl, hydroxy(C r 
C 6 )alky I, or a group of the formula 



20 



R 10 

wherein R 10 is as defined above; 

or R 2 and R 3 can be taken together with the carbon to which they are attached to form 
a carbonyl group or R 2 and R 3 taken together with the carbon to which they are attached form 
a (C 3 -C 7 )cycloalkyl ring; 

25 or when m is 1 , n is 1 , o is 1 and p is 0, A and R 2 can be taken together to form a group 

of the formula 



M r! i . 



wherein the broken lines represent optional double bonds and q, A, B, R 1 , R 3 and R 4 are as 
defined above and when a double bond contains the carbon atom to which R 3 is attached then 
30 R 3 is absent; 

or when m is 1 , n is 1 , o is 1 and p is 0, A and R 2 are taken together and R 3 and 
-[R 4 ] q -R 1 are taken together to form a group of the formula 
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R 5 is a saturated or unsaturated cyclic or bicyclic (C 3 -C7)heterocyclic group containing 
one to four heteroatoms independently selected from oxygen, sulfur, nitrogen and NR 9 , wherein 
R 9 is as defined above; wherein the heterocyclic group is optionally substituted by one to three 
substitutents independently selected from halo, cyano, carboxy, amino, nitro, hydroxy, (C r 

10 C 6 )alkyl (C r C 6 )alkoxy, (CVCyJcycloalkyI, hydroxy^-CJalkyl, (C 1 -C 6 )alkoxy J difluoromethyl, 
trifluoromethyl, difiuoromethoxy, trifluoromethoxy, (C r C 6 )acyl, (C r C 6 )acylamino, (C r C 6 )acyloxy, 
(C r C 6 )alkylamino, ((C t -C 6 )alkyl) 2 amino, (C r C 6 )alkyl-NH-(C=0)- t ((Ci-CgJalkylk-N-^O)-, 
aminosulfonyl, (CrC^alkylaminosulfonyi, or a saturated or unsaturated cyclic or bicyclic (C 3 - 
C 7 )heterocycle containing one to four heteroatoms independently selected from the group 

15 consisting of oxygen, sulfur, nitrogen and NR 9 , wherein R 9 is as defined above; 



or bicyclic (C3-C 7 )heterocyclic group is optionally substituted by one to three substituents 
independently selected from halo, cyano, carboxy, amino, nitro, hydroxy, (Ct-C^alkyl, 
hydroxy(C r C 6 )alkyl, (CrCyalkoxy, (Ci-CeJalkylthio, difluoromethyl, trifluoromethyl, 
20 difiuoromethoxy, trifluoromethoxy, (Ci-CeJacyl, (C 6 -C 10 )aryl, (C r C 6 )acylamino, (Ci-Cgjacyioxy, 
(C r C 6 )alkylamino, ((CrCgJalkyl^amino, (C^-C^alkyisulfonyl, aminosulfonyl, (C r 
C 6 )alkylaminosulfonyl, ((Ci-C^alkyOzaminosulfonyl or (C 2 -C9)heteroaryl; 



unsaturated cyclic or bicyclic (C3-C 7 )heterocyclic group, are optionally substituted by one to three 
25 sub-substituents independently selected from halo, cyano, carboxy, amino, nitro, hydroxy, (C r 
C 6 )alkyl, hydroxy(C r C 6 )alkyl t (C r C 6 )alkoxy, (CVC^alkylthio, difluoromethyl, trifluoromethyl, 
difiuoromethoxy, trifluoromethoxy, {C,-C 6 )acy\ t (C 6 -C 10 )aryl, (C^-CeJacylamino, (C r C 6 )acyloxy t 
(Ci-CeJalkylamino, ((C r C 6 )alkyl)2amino, (Ci-C^alkytsulfonyl, aminosulfonyl, (C r 
C 6 )alkylaminosulfonyl, ((Ci-CeJalkylkaminosulfonyl or (C r Cg)heteroaryl; 
30 or said R 5 saturated or unsaturated cyclic or bicyclic (Cs-Cyjheterocyclic group is 

additionally optionally substituted by a group of the formula 



wherein the heterocycle substituent on said R 5 saturated or unsaturated cyclic 



wherein the alkyl, alkoxy or cycloalkyl substituents on said R 5 saturated or 



O 




wherein R is as defined above; 
or R 5 is a group of the formula 
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wherein R 1 \ R 12 , R 13 , R 14 and R 15 are each substituents independently selected from 
the group consisitng of hydrogen, halo, cyano, carboxy, amino, nitro, hydroxy, (C r C 6 )alkyl 
(C r C 6 )alkoxy, (C 3 -C 7 )cycloalkyl, hydroxy (CVCeJalkyI, (C r C 6 )alkoxy, difluoromethyl, 
trifluoromethyl, difluoromethoxy, trifluoromethoxy, (CVCeJacyl, (C r C 6 )acylamino, (C r C 6 )alkyl- 

10 (C=0)-NH-(C=0)-, (C 6 -C 10 )aryl-(C=O)-NH-(C=O)-, (C-C^acyloxy, (CrC^alkylamino, (<C r 
C 6 )alkyl) 2 amino, (C r C 6 )alkyl-NH-(C=0)-, ((C 1 -C 6 )alkyl) 2 -N-(C=0)-, aminosulfonyl, (C r 
C 6 )alkylaminosulfonyl, ((C r C 6 )aIkyl) 2 aminosulfonyl, or a saturated or unsaturated cyclic or 
bicyclic (C 3 -C 7 )heterocycle containing one to four heteroatoms independently selected from 
oxygen, sulfur, nitrogen and NR 9 , whelrein R 9 is as defined above, and wherein said 

15 heterocycle is optionally substituted by one to three substituents independently selected from 
the group consisting of halo, cyano, carboxy, amino, nitro, hydroxy, (C 1 -C 6 )alkyl, hydroxy(C 1 - 
C 6 )alkyl, (C r C 6 )alkoxy, (C r C 6 )alkylthio f difluoromethyl, trifluoromethyl, difluoromethoxy, 
trifluoromethoxy, (CVCeJacyl, (C 6 -C 10 )aryl, (C r C 6 )acylamino, (C r C 6 )acyloxy, (C r 
C 6 )alkylamino, ((CrC^alkylJjamino, (C r C 6 )alkylsulfonyl, aminosulfonyl, (C t - 

20 C e )alkylaminosulfonyl, ((C r C 6 )alkyl) 2 aminosuifonyl or (C 2 -C 9 )heteroaryl; 

or R 11 , R 12 , R 13 , R 14 and R 1S are optionally independently a group of the formula 

O 




wherein R is as defined above; 

wherein the alkyl, alkoxy or cycloalkyl groups of said R 11 , R 12 , R 13 , R 14 

25 and R 15 groups are optionally substituted by one to three substituents independently selected 
from halo, cyano, carboxy, amino, nitro, hydroxy, (CVCeJalkyl, hydroxy(C r C 6 )alkyl, (C r 
C 6 )alkoxy, (C r C 6 )alkylthio, difluoromethyl, trifluoromethyl, difluoromethoxy, trifluoromethoxy, 
(CVCeJacyl, (C 6 -C 10 )aryl, (C r C 6 )acylamino, (C^CeJacyloxy, (C r C 6 )alkylamino, ((C,- 
C 6 )alkyl) 2 amino, (C r C 6 )alkylsulfonyl, aminosulfonyl, (C r C 6 )alkylaminosulfonyl, ((C r 

30 C 6 )alkyl) 2 aminosulfonyl or (C 2 -C 9 )heteroaryl; 

or R 12 and R 13 can be taken together with the carbons to which they are 
attached to form a group of the formula 



WO 98/45268 



PCT/IB98/00315 



-182- 




,11 



R 
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25 



wherein u, G, J, K and L are as defined above; 

R 6 , R 7 , and R 8 are each independently hydrogen, halo, cyano, carboxy, amino, nitro, 
hydroxy, (C r C 6 )alkyl, hydroxy(C r C 6 )alkyl, (C r C 6 )alkoxy, (C r C 6 )alkylthio, difiuoromethyl, 
trifluoromethyl, difluoromethoxy, trifiuoromethoxy, (C r C 6 )acyI, (Cg-C^aryl, (C r C 6 )acylamino, 
(C r C 6 )acyloxy, (C r C 6 )alkylamino, ((C r C 6 )alkyl) 2 amino, (Ct-CeJalkylsulfonyl, aminosulfbnyl, (C r 
C 6 )alkylaminosulfonyl, ((C r Cg)alkyl)2aminosulfonyl or (C 2 -C 9 )heteroaryi; 

or R 7 and R 8 may be taken together with the carbons to which they are attached to form 
a fused bicyclic ring of the formula 



wherein the dashed lines represent optional double bonds; and M, P, Q and T are 
each independently oxygen, nitrogen or CR 17 wherein R 17 is hydrogen or (C r C 6 )alkyl; 

with the proviso that when m is 1; n is 1; o is 1; p is 0; q is 0; r is 0; A is oxygen, B is NH; 
R 2 and R 3 are hydrogen; R 1 is phenyl substituted by methyl, methoxy, chloro or fluoro; E is 
oxygen and R 5 is phenyl optionally substituted by one or two fluoro or chloro; then R 1 must be at 
least di - substituted by substituents other than methyl, methoxy or halo; 

with the proviso that when t is one that the compound of formula I is a zwiterionic N- 

oxide, 

with the proviso that adjacent positions defined by G, J, K and L cannot both be defined 
by oxygen; and 

with the proviso that when the broken line of formula I represents a double bond, p is 0 
and R 3 is absent 

2. A compound according to claim 1 , wherein m is 1 ; n is 1 ; o is 1 ; p is 0; q is 0; r is 
0; A is oxygen or nitrogen; B is NH; R 2 is hydrogen or (C^-CJalkyl; R 3 is hydrogen; R 1 is (Ce- 
Cio)aryl, (CyC 7 )cyctoalkyl or a saturated or unsaturated cyclic or bicyclic (C3-C7) heterocyclic 
group containing one to four heteroatoms independently selected from the group consisting of 
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oxygen, sulfur, nitrogen and NR 9 , wherein R 9 is hydrogen or (C r C 6 )alkyl, wherein the aryi, 
cycloalkyl and heterocyclic groups are optionally substituted by halo, (C r C 6 )alkyl, (C r C 6 )alkoxy, 
hydroxy(C r C 6 )alkyl, amino, (C^alkylamino, ((C^alkyl^mino or hydroxy(C r 
C 6 )alkylamino; E is oxygen and R 5 is a group of the formula 




or R 5 is a saturated or unsaturated cyclic or bicyclic (C3-C 7 ) heterocyclic group 
containing one to four heteroatoms independently selected from the group consisting of oxygen, 
sulfur, nitrogen and NR 9 , wherein R 9 is hydrogen or (C r C 6 )alkyL 

3. A compound according to claim 1, wherein m is 0; n is 0; o is 3; p is 0; q is 0; r is 
0; R 2 and R 3 are hydrogen; R 1 is (Cg-C^aryl optionally substituted by halo, (C r C 6 )alkyi, (C r 
C 6 )alkoxy, hydroxy(C r C 6 )alkyl, amino, (C 1 -C 6 )alkylamino, ((C-CeJalkyl^mino or hydroxy(C r 
C 6 )alkylamino; E is oxygen and R 5 is a group of the formula 

-ill 

02 




or R 5 is a saturated or unsaturated, cyclic or bicyclic (GrC 7 ) heterocyclic group 
containing from one to four heteroatoms independently selected from the group consisting of 
oxygen, sulfur, nitrogen and NR 9 , wherein R 9 is hydrogen or (C r C 6 )alkyl. 

4. A compound according to claim 1 , wherein m is 1 ; n is 0; o is 2; p is 0; q is 0; r is 
0; A is oxygen; R 2 and R 3 are hydrogen; R 1 is (C 6 -C 10 )aryl optionally substituted by halo, (C r 
C 6 )alkyi, (C r C 6 )alkoxy, hydroxyfC^-CeJalkyl, amino, (C r C 6 )alkylamino, ((C r C 6 )2amino or 
hydroxy (d-CeJalkylamino; E is oxygen and R 5 is a group of the formula 



25 
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5 or R 5 is a saturated or unsaturated, cyclic or bicyclic (C 3 -C 7 ) heterocyclic group 

containing from one to four heteroatoms independently selected from the group consisting of 
oxygen, sulfur, nitrogen and NR 9 , wherein R 9 is hydrogen or (CVC^alkyl. 

5. A compound according to claim 1 , wherein m is 0; n is 0; 0 is 1 ; p is 1 ; q is 1 ; r is 
0; R 2 and R 3 are hydrogen; D is oxygen; R 4 is hydrogen; R 1 is (C 6 -C 10 )aryl optionally substituted 
10 by halo, (C r C 6 )alkyl, (C r C 6 )alkoxy, hydroxy(C 1 -C 6 )alkyl, amino, (CrC^alkylamino, ((C r 
C 6 )alkyl) 2 amino or hydroxyC^-C^alkylamino; E is oxygen and R 5 is a group of the formula 

>n 

02 



20 




FT 

or R 5 is or a saturated or unsaturated, cyclic or bicyclic (C$-C 7 ) heterocyclic group 
containing from one to four heteroatoms independently selected from the group consisting of 
1 5 oxygen, sulfur, nitrogen and NR 9 , wherein R 9 is hydrogen or (C r C 6 )alkyl. 

6. A compound according to claim 1 , wherein m is 0; n is 0; o is 3; p is 0; q is 0; r is 
0; R 2 is hydrogen or hydroxy; R 3 is hydrogen; R 1 is (C 6 -C 10 )aryl optionally substituted by halo, 
(C 1 -C 6 )alkyl f ((^-CeJalkoxy, hydroxy^-C^alkyl, amino, (C^eJalkylamino, ((C r C 6 )alkyl)2amino 
or hydroxy(C r C 6 )alkylamino; E is oxygen and R 5 is a group of the formula 



R 15^Y^R 13 



R 14 

or R 5 is a saturated or unsaturated, cyclic or bicyclic ^-(^heterocyclic group 
containing from one to four heteroatoms independently selected from the group consisting of 
oxygen, sulfur, nitrogen and NR 9 , wherein R 9 is hydrogen or (C r C 6 )alkyl. 

7. A compound according to claim 1, wherein m is 1; n is 0; o is 1; p is 1; q is 0; r is 
25 0; A is oxygen; R 2 and R 3 are hydrogen; D is oxygen; R 1 is (C 6 -C 10 )ary1 optionally substituted by 
halo, (C r C 6 )alkyl, (C^alkoxy, hydroxy^-CeJalkyl, amino, (C^alkylamino, ((C r 
C 6 )alkyl) 2 amino or hydroxy(C r C 6 )alkylamino; E is oxygen and R 5 is a group of the formula 
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or R 5 is a saturated or unsaturated, cyclic or bicyclic (C 3 -C 7 ) heterocyclic group 
containing from one to four heteroatoms independently selected from the group consisting of 
oxygen, sulfur, nitrogen and NR 9 , wherein R 9 is hydrogen or ((VCeJalkyL 

8. A compound according to claim 1 , wherein m is 1 ; n is 1 ; o is 1 ; p is 0; q is 0; r is 
10 0; A is oxygen; B is oxygen; R 2 and R 3 are hydrogen ; R 1 is (C 6 -C 10 )aryl optionally substituted by 
halo, (C r C 6 )alkyl, (C r C 6 )alkoxy, hydroxyfd-CeJaikyl, amino, (CrCsJalkylamino, ((C r 
C 6 )alkyl)2amino or hydroxy(C r C 6 )alkylamino; E is oxygen and R 5 is a group of the formula 



11 



12 




or R 5 is a saturated or unsaturated, cyclic or bicyclic {CyCy) heterocyclic group 
15 containing from one to four heteroatoms independently selected from the group consisting of 
oxygen, sulfur, nitrogen and NR 9 , wherein R 9 is hydrogen or (C r C 6 )alkyl. 

9. A compound according to claim 1 , wherein m is 1 ; n is 1; o is 0; p is 1 ; q is 0; r is 
0; A is oxygen; B is NH; D is NR 8 wherein R 8 is hydrogen or (C r C 6 )alkyl; R 1 is (C 6 -C 10 )aryl 
optionally substituted by halo, (C^alkyl, (CVCsJalkoxy, hydroxy(C 1 -C 6 )aikyl, amino, (C r 
20 C 6 )alkylamino, ((C r C 6 )alkyl)2amino or hydroxy(C r C 6 )alkylamino; E is oxygen and R 5 is a group 
of the formula 




or R 5 is a saturated or unsaturated, cyclic or bicyclic (C3-C 7 ) heterocyclic group 
containing from one to four heteroatoms independently selected from the group consisting of 
25 oxygen, sulfur, nitrogen and NR 9 , wherein R 9 is hydrogen or (C^-CeJalkyl. 
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10. A compound according to claim 1, wherein m is 0; n is 1; o is 1; p is 0; q is 1; r is 
0; B is NH; R 2 and R 3 are taken together to form a carbonyl group; R 4 is hydrogen; R 1 is (C 6 - 
C 10 )aryl optionally substituted by halo, (C r C 6 )alkyt, (^-CeJaBraxy, hydroxy(C r C 6 )alkyl, amino, 
(C r C 6 )alkylamino, ((C^alkyOzamino or hydroxy(C r C 6 )alkylamino; E is oxygen and R 5 is a 
group of the formula 

>12 




or R 5 is a saturated or unsaturated, cyclic or bicyclic (C 3 -C 7 ) heterocyclic group 
containing from one to four heteroatoms independently selected from the group consisting of 
oxygen, sulfur, nitrogen and NR 9 , wherein R 9 is hydrogen or (C r C 6 )alkyl. 

11. A compound according to claim 1 , wherein m is 1 ; n is 1 ; o is 1 ; p is 0; q is 0; r is 
0; A and R 2 are taken together to form a group of the formula 



wherein A is nitrogen; B is NH; R 1 is (Chalky! or (C 1 -C 10 )aryl wherein the aryl 
group is optionally substituted by halo, (C r C 6 )alkyl, (C r C 6 )alkoxy, hydroxy(C r C 6 )alkyi; amino, 
(C^-CJalkylamino, ((C r C 6 )alkyl) 2 amino or hydroxy(C 1 -C 6 )alkylamino; E is oxygen and R 5 is a 
20 group of the formula 




or R 5 is a saturated or unsaturated cyclic or bicyclic (C3-C7) heterocyclic group 
containing from one to four heteroatoms independently selected from the group consisting of 
oxygen, sulfur, nitrogen and NR 9 , wherein R 9 is hydrogen or (C r C 6 )alkyl. 
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5 12. A compound according to claim 1 , wherein m is 0; n is 0; o Is 1 ; p is 0; q is 2; r is 

0; R 2 is hydrogen or hydroxy; R 3 is hydroen; R 4 is independently hydrogen or hydroxy; R 1 is (C 6 - 
C 10 )aryl optionally substituted by halo, (C r C 6 )alkyl, (C^-CsJalkoxy, hydroxy(C r C 6 )alkyl, amino, 
(C r C 6 )alkylamino, ((C r C 6 )alkyl) 2 amino or hydroxyfC^eJalkylamino; E is oxygen and R 5 is a 
group of the formula 

^12 



20 




10 

or R 5 is a saturated or unsaturated cyclic or bicyclic {O^Cj) heterocyclic group 
containing from one to four heteroatoms independently selected from the group consisting of 
oxygen, sulfur, nitrogen and NR 9 , wherein R 9 is hydrogen or (C r C 6 )a!kyl. 

13. A compound according to claim 1 , wherein m is 1 ; n is 1 ; o is 1 , 2, 3 or 4; p is 0; 
15 q is 1 t 2 or 3; r is 0; A is oxygen; B is oxygen; R 2 f R 3 , R 4 and R 1 are hydrogen; E is oxygen and 
R 5 is a group of the formula 




or R 5 is a saturated or unsaturated cyclic or bicyclic (C 3 -C 7 )heterocyclic group containing 
from one to four heteroatoms independently selected from the group consisting of oxygen, sulfur, 
nitrogen and NR 9 , wherein R 9 is hydrogen or (CrCeJalkyl. 

14. A compound according to claim 1 , wherein m is 1 ; n is 1 ; o is 1 ; p is 0; q is 0; r is 
0; A and R 2 are taken together to form a group of the formula 



r\ n 



•R 1 



25 



wherein A is nitrogen; B is oxygen; R 1 is (C,-C 6 )alkyl or (C 6 -C 10 )aryl wherein the aryl 
group is optionally substituted by halo. (C^Jalkyl, (d-C 6 )alkoxy, hydroxyfd-CsJalkyl, amino. 
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5 (d^alkylamino, ((C r C 6 )aIkyl) 2 amino or hydroxy(C r C 6 )alkylamino; E is oxygen and R 5 is a 
group of the formula 




or R 5 is a saturated or unsaturated, cyclic or bicyclic (C 3 -C 7 )heterocyclic group 
containing from one to four heteroatoms independently selected from the group consisting of 
1 0 oxygen, sulfur, nitrogen and NR 9 , wherein R 9 is hydrogen or (C r C 6 )alkyL 

15. A compound according to claim 1 , wherein m is 1 ; n is 1 ; o is 1 ; p is 0; q is 0; r is 
0; A and R 2 are taken together to form a group of the formula 




wherein A is oxygen; B is oxygen; R 1 is (C r C 6 )alkyl or (C 6 -C 10 )aryl wherein the aryl 
15 group is optionally substituted by halo, (C r C 6 )alkyl, (C r C 6 )alkoxy, hydroxy(C 1 -C 6 )alky! 1 amino, 
(C r C 6 )alkylamino, ((Ci-C^alkyOjamino or hydroxy(C r C 6 )alkylamino; E is oxygen and R 5 is a 
group of the formula 




or R 5 is a saturated or unsaturated, cyclic or bicyclic (C 3 -C 7 )heterocydic group 
20 containing from one to four heteroatoms independently selected from the group consisting of 
oxygen, sulfur, nitrogen and NR 9 , wherein R 9 is hydrogen or (C r C 6 )alkyl. 

1 6. A compound according to claim 1 , wherein m is 1 ; n is 0; o is 0; p is 0; q is 0; r is 
0; A is oxygen; R 1 is (C 6 -C 10 )aryl or a saturated or unsaturated, cyclic or bicyclic (CVCy) 
heterocyclic group containing as the heteroatom one to four of the group consisting of oxygen, 
25 sulfur, nitrogen and NR 9 wherein R 9 is a hydrogen or (Ci-C 6 )alkyl wherein the aryl or heterocyclic 
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group is optionally substituted by halo, (C 1 -C 6 )alkyl t (C r C 6 )alkoxy, hydroxy(C 1 -C 6 )alkyl l amino, 
(C r C 6 )a!kylamino, ((C r C 6 )alkyl) 2 amino or hydroxy(C r C 6 )alkylamino; E is oxygen and R 5 is a 
group of the formula 



11 



12 




or R 5 is a saturated or unsaturated, cyclic or bicyclic (C 3 -C 7 )heterocyclic group 
10 containing from one to four heteroatoms independently selected from the group consisting of 
oxygen, sulfur, nitrogen and NR 9 , wherein R 9 is hydrogen or (C r C 6 )alkyl. 

1 7. A compound according to claim 1 , wherein m is 1 ; n is 1 ; o is 0; p is 0; q is 1 ; r is 
0; A is oxygen; B is NH; R 4 is hydroxy (C r C 6 )aikyl; R 1 is (CVCeJalkyl; E is oxygen and R 5 is a 
group of the formula 




15 

or R 5 is a saturated or unsaturated, cyclic or bicyclic (C3-C 7 )heterocyclic group 
containing from one to four heteroatoms independently selected from the group consisting of 
oxygen, sulfur, nitrogen and NR 9 , wherein R 9 is hydrogen or (C r C 6 )alkyl. 

1 8. A compound according to claim 1 , selected from the group consisting of 

20 N-(4-(1«Hydroxy-1-methyl-ethyl)-benzyl)-2-(3-methyl-benzo(d)isoxazol-7-^ 
nicotinamide; 

N-(4-(1-Hydroxy-1-methyl-ethyl)-benzyl)-2-(3-oxo-indan-5-yloxy)-nicotinamide; 
2-(3-(1 -Hydroxyimino-ethyl)^ 
nicotinamide; 

25 N-(4-(1 -Hydroxy-1 -methyl^thyl)-benzyl)-2-(4-oxo-chroman-6-yioxy ^nicotinamide; 

(+) 2-(3-Acety l-phenoxy)-N-(1 -hydroxy-indan-5-ylmethyl)-nicotinamide; 
2-(2,3-Dihydro-benzo(1 ,4)dioxin-6-yloxy)-N-(4-(1-Hydroxy-1-methyl-ethyl)-benzyl)- 
nicotinamide; 

N-(4-(i-Hydroxy-1-methyl^ 
30 nicotinamide; 
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5 N-(2-Chloro-benzyl)-2-(4-fluoro-phenoxy)-nicotinamide; 

N-(5-Chloro4hiophen-2-ylmethyl)-2-(pyridin-3-yloxy)-nicotinamide; 

2-(4-F!uoro-phenoxy)-N-[4-(3-hydroxy-azetM 

N-[4-(1-Hydroxy-1-methyl-ethyl)-benzyl^^^ 

2- {4-Fluoro-phenoxy)-N-(2-oxo-2,3-dihyd^ 

1 0 N-[2-(3-Acetyl-phenoxy)-pyridin-3-y l]-2-[4-(1 -hydroxy-1 -methyl-ethy l)-pheny I]- 

acetamide; 

3- {3-[4-(1-Hydroxy-1-methyl-ethyl)-benzyta^ acid 
methyl ester; 

2-(4-Fluoro-phenoxy)-N-[4-(1 -hydroxy-1 -methyl-ethyl)-benzyll-nicotinamide; 
1 5 2-(4-Fluoro-phenoxy)-N-(1 -thiophen-2-y l-ethyl)-nicotinamide; 

N-[2-Chloro^(1-hydroxy-1-methyl-ethyl)-benzyl]-2-(3-cyano-phenoxy)-n 
2-(3-Cyano-4-fIuoro-phenoxy)-N-[4-(1-hydro^ 

N-[2-Chloro-4-(1 -hydroxy-1 -methyl-ethylj-benzyll^-fa^ifluoro-phenoxy)- 
nicotinamide; 
20 N-[2-ChlorcM-(1-hydroxy-1-me% 
nicotinamide; 

2-(3-Aretyl-phenoxy)-N-[2-chior^ 

2-(3-Acetyl-phenoxy)-N-[4-(1-hydroxy-1^^ 

2-(3-Acetyl-phenoxy)-N-[4-(1 -hydroxy-1 -methy l-ethyl)-benzy l]-nicotinamide; 
25 2-(3,4-Difluoro-phenoxy)-N-[4-(1-hydro^ 

2-(4-Fluoro-phenoxy)-N-[4-(1-hydroxy-1-methyl-ethyI)-cyclohexylmethyll-nicotinamide; 
2-(3-Cyano-phenoxy)-N-[4-(1-hydroxy-1-methyl-ethyl)-cyclohexylmethyl]- 
nicotinamide; 

(+)-2-(Benzo[1 l 3]dioxoi-5-yloxyVN-t4-(1-hydroxy-ethyl)-cyclohexylmem^ 
30 nicotinamide; 

(-)-2-(3-Cyano-4-fluoro-phenoxy)-N-t4-{1-hydroxy-ethyl)- cyclohexylmethyl]- 
nicotinamide; 

(+)-2-(3-Cyano-4-fluoro-phenoxy)-N-[4-(1-hydroxy-ethyl)-cyclohexylmethyi]- 
nicotinamide; 
35 (+)-2-(2,3-Dihydrchbenzol1,4]di 
nicotinamide; 

(-)-2-(2>Dihydro-benzo[1,4]dioxin-6^ 
nicotinamide; 

2-(Ben20[1,3]dioxol-5-yloxy)-N-[4-(1-hydroxy-1-methyl-ethyl)-benzyl]Hiicotinam 
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5 2-(Benzo[1,3]dioxol-5-yloxy)-N44-(1-hydro 
nicotinamide; 

2-(3-Acetyl-phenoxy)-N-{4-(1-hydroxy-ethyl)- cyclohexylmethyl]-nicotinamide; and 
2-(3-Cyano^-fluorchphenoxy)-N-[2^ 
nicotinamide; 

10 N-[4-(1-Hydroxy-1-methyl-ethyl)-benzyi]-2-(3-methoxy-phenoxy)-nicotinamide; 

2-(3-Cyano-phenoxy)-N-[4-(1-hydroxy-1-methyl-ethyl)-benzyl]-nicotinamide; 

N-[4-(1-Hydroxy-1-methyl-ethyl)-benzyl]-2-{pyridin-3-yloxy)-nicotinamide;and 

2-{3-Acetyl-phenoxy)-N-[4-(1-hydroxy-1-methyi-ethyi)-benzyl]-nicotinamide. 

19. A pharmaceutical composition for the treatment of respiratory, allergic, 
15 rheumatoid, body weight regulation, inflammatory and central nervous system disorders such as 

asthma, chronic obstructive pulmonary disease, adult respiratory diseases syndrome, shock, 
fibrosis, pulmonary hypersensitivity, allergic rhinitis, atopic dermatitis, psoriasis, weight control, 
rheumatoid arthritis, cachexia, Crohn's disease, ulcerative colitis, arthritic conditions and other 
inflammatory diseases, depression, multhinferct dementia and AIDS in a mammal, including a 
20 human, comprising an amount of a compound of claim 1 or a pharmaceutical^ acceptable salt 
thereof, effective in such preventions or treatment and a pharmaceutical^ acceptable carrier. 

20. A method for the treatment of respiratory, allergic, rheumatoid, body weight 
regulation, inflammatory and central nervous system disorders such as asthma, chronic 
obstructive pulmonary disease, adult respiratory diseases syndrome, shock, fibrosis, pulmonary 

25 hypersensitivity, allergic rhinitis, atopic dermatitis, psoriasis, weight control, rheumatoid arthritis, 
cachexia, Crohn's disease, ulcerative colitis, arthritic conditions and other inflammatory diseases, 
depression, multi-inferct dementia and AIDS in a mammal, including a human, comprising 
administering to said mammal an amount of a compound of claim 1 or a pharmaceutical^ 
acceptable salt thereof, effective in such treatment 

30 21 . A pharmaceutical composition for selective inhibition of PDE4 D isozymes which 

regulate the activation and degranulation of human eosinophils useful in the treatment of 
respiratory, allergic, rheumatoid, body weight regulation, inflammatory and central nervous 
system disorders such as asthma, chronic obstructive pulmonary disease, adult respiratory 
diseases syndrome, shock, fibrosis, pulmonary hypersensitivity, allergic rhinitis, atopic dermatitis, 

35 psoriasis, weight control, rheumatoid arthritis, cachexia, Crohn's disease, ulcerative colitis, 
arthritic conditions and other inflammatory diseases, depression, multi-inferct dementia and AIDS 
in a mammal, including a human, comprising administering to said mammal a PDE4 D isozyme 
inhibiting effective amount of a PDE4 D isozyme inhibiting compound or a pharmaceutical^ 
acceptable salt thereof, effective in such treatment and a pharmaceutical^ acceptable carrier. 
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5 22. A method for selective inhibition of PDE4 D isozymes which regulate the 

activation and degranulation of human eosinophils useful in the treatment of respiratory, allergic, 
rheumatoid, body weight regulation, inflammatory and central nervous system disorders such as 
asthma, chronic obstructive pulmonary disease, adult respiratory diseases syndrome, shock, 
fibrosis, pulmonary hypersensitivity, allergic rhinitis, atopic dermatitis, psoriasis, weight control, 

10 rheumatoid arthritis, cachexia, Crohn's disease, ulcerative colitis, arthritic conditions and other 
inflammatory diseases, depression, multi-infarct dementia and AIDS in a mammal, including a 
human, comprising administering to said mammal a PDE4 D isozyme inhibiting effective 
amount of a PDE4 D isozyme inhibiting compound or a pharmaceutical^ acceptable salt thereof, 
effective in such treatment 
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